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THE YARWAY FAMILY OF FINE STEAM TRAPS 


SERIES 60—normal needs, pressures to 
400 psi, 6 sizes. SERIES 120—normal 
needs, pressures to 600 psi, 6 sizes. 
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SPECIALIST 


When the condensate load in your steam lines is extra light— 
this new Yarway 14" No. 30 Steam Trap is exactly right. 

Specify it. You’ll experience new economy of operation 
with the tighter shut-off. Operation is quieter due to lever 
action. Maintenance is less—because of the replaceable 
valve-seat assembly, only one moving part and stainless 
steel construction. Enjoy these special features plus all the 
regular advantages of famous Yarway Impulse Traps such 
as quick heating, even temperatures, small size, good for all 
pressures, non-freezing. 

Over 1,250,000 Yarway Impulse Traps already sold; buy 
yours from one of 270 local Industrial Distributors. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
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SPECIAL REPORT: HOW TO SPECIFY 


C] How to Specify Process Heaters . . . Even 
though you may not qualify as an expert heater 
designer, this guide will enable you to raise questions 
for the designer and assure yourself that all essential 
elements have been considered. This article tells what 
kind of information you need and includes a form 
which will be useful in summarizing heater design 


basis. To brush up on specifying heaters, turn to 
Page 86. 


How To Specify Tanks . . . What do the bidders 
{| need to know? What standards should your in- 
spectors apply? Should you call for a corrosion allow- 
ance? How much X-ray? What kind of materials do 
you need? You'll find the answers to these questions in 


regard to storage tank specifications by turning to 
Page 99. 


How To Specify Pumps . . . Since pumps are 

becoming more and more standardized, why not 
do the same with your pump specifications? A standard 
specification form and vendor’s data sheet eliminates 
errors, helps you in bid evaluation and keeps your 
specification time at a minimum. For details on how 
to set up your standard forms, turn to Page 105. 


Watch Propylene’s Steady Growth . . . This 

country cousin to ethylene, while not a slumbering 
giant, does have a bright, solid future. For data on 
production, utilization and some insight into its future, 
turn to Page 107. 


Trouble Shoot With Vibration Analysis .. . 
High speed rotating machines in refineries are pre- 
senting tough vibration problems in maintenance. How- 
ever, here are five case histories which clearly show 
how you can solve many of these problems by using a 
vibration analyzer. Learn how to use one in your plant. 


Turn to Page 115. 


Applied Hydrocarbon Thermodynamics .. . 
Part 12: Equilibrium Flash Vaporization Corre- 
lations for Petroleum Fractions . . . Since you neve 
have the time nor the money to run experimental vapor- 
liquid phase equilibria data for complex mixtures, you 
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WHEN AIR SREMEATERS? BOgeT Pere CAPACITY 


You can boost the capacity of your 


stills by as much as 25% with a 
Ljungstrom Air Preheater, be- 
cause an Air Preheater can re- 
cover as much as 1000°F from the 
still exhaust and put this recov- 
ered heat back into the combustion 
air. As a result your fuel burns 
more completely, at higher tem- 
peratures—and you get more 
product from every hour of still 
operation. 


when fuel burns in preheated air. 
Oil tubes stay clean, stills stay on- 
stream months longer, with less 
downtime for routine mainte- 
nance. 

Air Preheater saves money 
other ways, too. If you’re refining 
corrosive crudes or operating stills 
at very high temperatures, con- 


THE AIR PREHEATER 


sider replacing all or a part of 
your convection surfaces with an 
Air Preheater. That way you min- 
imize your need for expensive 
heat- and corrosion-resistant 
alloys, and get up to 25% savings 
on fuel bills. 

One company’s fuel savings with 
a Ljungstrom Air Preheater are 
factually described in a published 
magazine article by O. F. Camp- 
bell. Write today for your free 
copy to The Air Preheater Cor- 


Oe ioe ain Draheater, ten, CORPORATION 


There’s less slag, fewer deposits 60 East 42nd Street, New York 17, N.Y. 


poration, at the address below. 





A Quick Look at This Issue .. . 





would like to have some empirical method of predicting 
these data. Well, here is Edmister again (this time with 
Dr. Keith Okamoto) with exactly this sort of a cor- 
relation for you. This is an improved method over those 
you have used from previous correlations. You'll agree 
after you’ve tried the method shown on Page 117. 


Operator’s Handbook for Gasoline Plants .. . 
The second part to this series on natural gasoline 
operations and equipment tells about the piping and 
valves which are important to the plant. It’s written 
so both the new and experienced operator can under- 
stand the why of plant operations. Turn to Page 130. 


Get Better Curves From Your Data . . . Use 

the method of least squares to get better correla- 
tions from your data. Here you’ll find examples of how 
to fit data with linear or quadratic curves, and also a 
method of error analysis which will tell you how good 
the curves are for making predictions. You will want 
to review this powerful tool for systematic appraisal of 


data, so turn to Page 135. 


Use These Tricks to Speed-Up Answers .. . 
A trial and error calculation can be long and 
tedious if there is no knowledge of the magnitude of 
the final answer. An analysis of the general relations 


can speed-up the answer by giving an informed guess 
for the first trial. See how this system works on a 
hydrodesulfurizer and absorber problem. Turn to Page 


143. 
zz Sharpen Your Learning Habits . . . How to 
Remember: Part 1 . . . It only stands to reason 
that you can’t forget something if you never really 
learned it in the first place. Therefore, the first step to 
improving your memory is to learn better. Here are 
some learning techniques which will enable you to de- 
velop your power of retention--and remembering. 
You'll want to clip this one and refer to it from time 
to time, so turn now to Page 175. 


How to Present a Construction Estimate . . . 
Few things are more discouraging than to have 
your estimate cut up by a misunderstanding manage- 
ment. It’s probably your fault though, so take this 
sound advice which you'll find plenty helpful next time 
you face “Mahogany Row.” Turn now to Page 185. 


Why the Courts Said ‘No’ to Commerce 

Oil . . . Here is the full story on the court ruling 
which banned Commerce Oil from building its planned 
Rhode Island refinery on the grounds that it would be 
a nuisance. Turn to Page 190. 





These reprints of PETROLEUM REFINER 
articles have enjoyed an excellent demand from 
men in the oil, gas and petrochemicals processing 
industry. They are available at $1.00 each. 


® Fluid Catalyst Design Data, by F. A. Fenz: An 
expert orientation and appraisal of recent develop- 
ment of fundamental studies in fluidization. 


® Perforated Trays, by Chen-Jung Huang and 
John R. Hodson: Reliable information for design 
of perforated trays including handy work sheets to 
carry out your calculations. 


® Foundation Design for Stacks and Towers, 
by V. O. Marshall: Long the standard reference in 





Popular Petroleum Refiner reprints available... 


engineering offices throughout the world, this is a 
reprint of an article that every design man should 
keep within easy reach as an effective working tool. 


® Nomograms——Make Your Own, by Francis W. 
Winn: Shows you how to prepare various types of 
scales, how to lay out the nomograms, how to pre- 
pare different types of nomograms, how to handle 
experimental data directly. 


© Six Steps To Better Drafting Practices, by 
Frank Evans: Shows you practical ways to step up 
your design drafting efficiency and cut costs. 


Send Cash with Order. Address: 


REPRINTS, PETROLEUM REFINER 
Box 2608, Houston 1, Texas 
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deterioration of conduit. 
FERALOY® features the desirable characteristics of cast iron: strength, 
corrosion resistance, versatility, adaptability, economy. Plated with 
zinc and cadmium, Feraloy Condulets will combat most corrosive 
elements. 
ALUMINUM ALLOY develops its own self-repairing oxide film which 
resists a number of corrosive conditions. Copper-free Aluminum 
Alloy Condulets effectively resist galvanic corrosion. 
PLAST-A-COAT, a polyvinyl chloride, is a resilient coating which 
withstands abrasion and repels corrosion from caustics, alkalis and 
heavy mineral acids. Tough, non-peeling, it also acts as an insulator. 
SILICON BRONZE, when all other materials fail, can be furnished 
for the most extreme corrosion problems. Counteracts virtually all 
alkalis as well as salt water, sulfur gases, etc. 
Write for 
BULLETIN #2699 
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information on | 
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Corpus Christi, Dallas, Denver, Detroit, Houston, Indianapolis, Kansas City, Los Angeles, Milwaukee, 
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Salt Lake City, San Francisco, Seattle, Tulsa, Washing’ Resident Rep i Albany, Baltimore, 
Reading, Pa., Richmond, Va. 
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Coming Up— 


WE DERIVE a great deal of satisfaction from 
putting together one of our specials such as the Proc- 
ess Developments Issue due next month. If for no 
other reason, it gives us a reason to appraise the over- 
all refining industry. We study intensively technical 
material published, we ask our industrial friends 
what is missing, we make individual visits to licensors, 
construction-engineers, and refiners throughout the 
nation to find out what they are thinking and doing. 
Then we compile the results in a format attractive 
and convenient for readers. 

The upcoming issue will include at least 12 valu- 
able feature articles giving detailed descriptions of 
important processes and new refining techniques. Re- 
cent operating data, of course, will be included. 

One super feature of this issue: Dr. Edward G. 
Scheibel presents a completely rigorous, but simple- 
to-use method for stagewise calculations in multi- 
component fractional liquid extraction. This and a 
24-page review of correlations and predictions of 
liquid distribution data plus a new method for devel- 
oping a thermodynamically consistent correlation of 
liquid distribution data will make this the most im- 
portant article in your extraction file. 

So be on the outlook for the Process Developments 
Issue which, we would remind you, serves as a logical 
supplement to PR’s authoritative Process Handbook 
which is published in alternate years in September. 


No. 1 Still No. 1 


AS OIL’S actual centennial date approaches, more 
and more attention is being given by magazines and 
newspapers to the event. PerroLeum Reriner last 
January more or less kicked off the year with its 
Centennial Issue, a carefully planned volume that 
one of these days likely will become a collector’s item. 

We were proud then of our January issue, that one 
that carried the attractive insigne that proclaimed 
oil’s 100th birthday, and our pride has not diminished 
as other publications have come forward with their 
effort. Oil has a wonderful history and a brilliant 
future and nowhere have these—especially the look 
ahead—been handled better in a single volume than 
our own dated January °59. 


Buys An Idea Plus 


WE HADN’T FIGURED it exactly that way 
before, but doesn’t it look like good thinking? 

A subscriber at a big East Coast refinery told one 
of our editors recently that he makes an effort to read 
each month not only PR’s editorial content but the 
ad pages in addition. “PR’s subscription rate is so 
low and its editorial section is so fat that one doesn’t 
have to be a publisher to realize that the advertiser 
is paying the bill,” he said in effect. “And if they 
think it smart to go along with that idea in describ- 
ing their products, then I'll ‘buy’ to the extent of 
reading what they have to say.” 

The clincher is that, “I have purchased a number 
of items for the refinery after reading about them 
in PR ads.” 





New tube mill equipment gives designer of heat-transfer units 
freer hand in meeting new trends 


With the installation of new production 
and testing equipment, The American 
Brass Company now offers the most 
complete service available to users of 
condenser and heat exchanger tubes. 
Long lengths. -To gain advantages in 
construction, processing, or installa- 
tion, designers can lengt en equipment 
considerably. Tubes can now be drawn 
up to 100 feet. Most of the longer tubes 
are required as U-bends, but in some 
instances may be shipped as straight 
lengths. 

U-bends. Tubes from 34” O.D. to 144” 
O.D. with wall thicknesses from .049” 
(18BWG) to .134” (10OBWG) can be 
bent on a radius of from 114 times the 
tube O.D. to 30”. 

Dual Gage. Where high temperatures 
and pressures are involved, it may be 
desirable to thicken the tube wall in 
the area of short-radius bends on 
U-bend tubes. Walls are thickened one 
Stubs’ Gage No. to compensate for 
thinning of metal in the bending. 
Thickened Tube Ends. To compensate 
for thinning by rolling or by impinge- 
ment corrosion caused by high veloci- 
ties, tubes may be supplied with the 
wall thickened at one end one or more 


3 


GENERAL VIEW of new American Brass Company equipment which can draw copper and 


copper alloy tubes in lengths up to 100 feet. 


Stubs’ Gage Nos. The extra thickness 
may be on the outside or inside of the 
tube as required. 

Relieving Stresses. All U-bend tubes, 
other than copper, are annealed at the 
bend area after bending, to eliminate 


BENDER CAN produce U-bend tubes with straight leg up to 50’ long. 


For more data on advertised products, use Readers’ Service Cards, last page. 


the hazard of stress-corrosion cracking 
which might occur in service due to 
stresses that may exist as a result of 
the bending. 

Testing. U-bends are tested hydrostati- 
cally at ASTM-Specification pressures 
—or at ASME Code pressures up to 
6000 psi on request, if the tube size 
will stand it. Electronic inspection with 
eddy-current equipment is available 
also, when required. 

Shipping. U-bend tubes are shipped 
packed for ease in handling and storage. 
Technical Assistance. For more detailed 
information on extra-long tubes, U- 
bend, Dual-gage, or Duplex tubes to 
meet special problems, address: The 
American Brass Company, Buffalo 
Division, Buffalo 5, New York. In 
Canada: Anaconda American Brass 
Limited, New Toronto, Ont.  ss57 rev 


ANACONDA’ 


TUBES AND PLATES FOR 
CONDENSERS AND HEAT EXCHANGERS 


Made by 
The American Brass Company 
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Quick Look at Industry... 


Oil Management Getting Tougher... 


By now it's clear higher wages and fringe benefits are only part of the 
Story behind the steel strike—real issue at hand is who will run the 
big mills . . . management or labor? Faced with the same showdown: 
Indiana Standard and subsidiary, American 0il. 


Already on strike are Amoco's big 145,000-bpd plant at Texas City and 
38,000-bpd refinery at El Dorado, Ark. Work stoppage has also idled 
Indiana Standard's 74,000-bpd Sugar Creek, Mo. plant and its giant 
209,000-bpd refinery at Whiting. 


its 

















Specifically, what are the issues? Main contention is union insistence 
of voice in making job assignments and determining number of men 
assigned each function. Management contends right to organize work force 
and utilize employes to best advantage cannot be yielded to union. 








Sugar Creek issues are essentially the same, but tempers are hotter. 
President of striking local called company stand, "most blatant 

and barefaced union-breaking attempt to appear on the American scene 
Since the notorious bloodstained days of the first Pullman strike and 
the Ludlow massacre." On top of this, company had to get court injunc- 
tion barring wives of strikers from blocking railway and tank car 
Shipments at plant. 














Meanwhile, supervisors of strike-bound plants have put some units back 
on stream. Texas City now running about 35,000 bpd while Sugar Creek 
processes 20,000 barrels daily. 



















































r and 
Operation "Plowshare" Budget Slashed 25 Percent... 

king House Appropriations Committee isn't convinced research and development 

It of of industrial uses for underground atomic explosions should be put on 
"crash" basis. Result: budget for '60 cut from $8 million to $6 million. 

stati- Proposed projects include use of atomic energy to recover oil from shale 

ioiting and tar sands, excavate harbors and canals, generate power. 

_o me AEC assured Congress "“Plowshare" blasts won't contaminate—will use 

a. relatively clean devices to reduce radioactivity to safe level. 

lable 

a More Petrochemical Upgrading... 

P 

rage. Amoco Chemicals’ new polystyrene plant at Joliet, Ill., to use process 

‘ailed developed by Indiana Standard—another example of refiners going that 

ie extra step to convert surplus aromatics into more valuable material. 

es to 

The P 

iffalo Crown Central—Likely to Fold? ... 

ae Crown Central president S. K. Waters sounded this warning to Imports 
Appeals Board: if his company losses continue in same magnitude as 

res through Dec. 31, he'll recommend company liquidation. 

A° 

Quick Look Around the World... 

IGERS Japanese petrochemical production for first half '59 up 44% over like 
period in '58. . . API makes official recommendation for oil change 
every 30 days in winter and every 60 days in summer—but never to 

ny exceed 2,000 miles . . . not one single new piston-powered plane 
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Quick Look at Industry (Continued) 


ordered for any major airline in the world . . . U.S. Market for 
SoBe” and asphalt products increased by 11% in 1958 . . . Aramco now 
offering natural gas for sale in Saudi Arabia. 





Texaco-Paragon Merger Set... 


Paragon 0il now merged with the giant Texaco, Inc., but will continue 
to operate as separate entity under same corporate name. Just last 
month Texaco and Superior Oil announced joining of forces in what looks 
like one of the biggest mergers to hit oil scene in long time. 


Another change in ownership sees Midland Cooperatives agreeing to sell 
its 10% interest in 30,000-bpd National Coop. Refinery, McPherson, 
Kan. to Iowa Farm Supply, Des Moines. 














Synthetic Fibers Spur Southern Growth... 


Look for petrochemical synthetic fiber expansion to continue on greater 
scale—especially on Texas Gulf. Expert says by 1975, more than 87% of 


new petrochemical plants for synthetic fiber intermediates will be 
in Texas Gulf area. Roughly this means about $245 million in new plants 


—at the same time West Virginia area will get about $40 million worth. 











Panning the Building Scene... 


Conoco to add 11,000-bpd cat reformer at Lake Charles refinery... 
Esso's German affiliate, Esso A.G. to build 60,000-85,000-bpd plant in 
Karlsruhe, W. Germany . . . Aramco to put up near Ras Tanura refinery, 
first plant in world to make LPG for tanker shipment (more items on 
page 158). 











Octanes Still on the Rise... 


Latest BuMines survey shows national octane average still rising. Total 
of 5,777 samples from 100 different companies last winter saw regular 
gasoline hit average of 90.6; premium, 98.9; and super-premium 101.8 
(full story on page 207). 


Latest Ethyl survey for July shows premium averaged 99.1 F-l— 


unchanged from June. Regular inched up 0.1 octane to give July average 
of 92.0 F-l. 











New Tool for Ignition Studies ... 





Surface ignition studies on car engines under actual service conditions 
now possible with new pressure-sensitive spark plug. Likely results: 
better fuels; improved auto engines. 





Reds Lag in Lube Fields... 


Soviets not ahead in field of lubricants says recent U.S. study of 
published Russian literature. Red-nation researchers apparently still 
concentrating on areas already fairly well defined by U.S. scientists. 











Sulfur Dioxide Divorced from Smog . 





Proposed regulation to limit sulfur content of fuel oil in San Francisco 
Bay area criticized by refinery representatives. Howard Vesper, 
SoCal-Western president, reports no conclusive evidence that sulfur 
dioxide has anything to do with smog. Thus, proposed limitations on 
sulfur would unnecessarily restrict available fuel oil. 











What's the Supply-Demand Picture? ... 


Refinery runs averaged about 8.04 million barrels daily during first 
half '59, but were 150,000-160;,000 bpd too high. Result: mid-year 
gasoline stocks about 25 million barrels above desired level—in spite 
of a 6.5% increase in gasoline demand. 





Look for better balance in 3rd and 4th quarters—reduced refinery runs 
and strikes well help slash inventories. 
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SF Precipitator 
at a steel plant. 


in Dust 
Collection 
Systems... 


Higher efficiency of Buell ‘SF’ Electric Precipitators is the 

result of exclusive engineering features. For example, Buell’s 

Spiralectrodes emit 50% to 100% more electrons than other 

types ...and maintain their efficiency. Positive gas flow con- 

trol through adjustable baffles prevents scouring and eddying. 

And Buell’s Unique Continuous Cycle Rapping practically 
eliminates “puffing”. 


Lower installation cost of Buell’s time-proved 
simplified design makes erection faster and easier. 
Spiralectrodes, for example, are self-tensioning, 
require no weights. Flexibility of power supply 
means easier installation, operating safety. 


Lower maintenance cost is the result of many 
details of superior design. And sectionalized design 
permits shutting down part of a unit without inter- 
rupting service in the rest of the unit. 


Get full information: write for a copy of “Buell SF 

Electric Precipitators”, a 22-page booklet. Write 
ose anecrnic to Dept. 21-H, Buell Engineering Co., Inc., 123 
— William Street, New York 38, N. Y. 


PRECIPITATOR-CYCLONE 
COMBINATIONS 


Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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Now ... while planning your fall and winter gasoline blends 


Build your sales strategy around Du Pont RP-2 


Add Du Pont RP-2 to your winter 
gasoline blends and you also add three 
potent sales points plus a phosphorus 
bonus for yourself, 

This four-purpose additive . . . 
PREVENTS STALLING due to carburet- 
or icing. Gasolines treated with suffi- 
cient RP-2 give stall-free operation at 
minimum additive cost. 

KEEPS CARBURETORS CLEAN. RP-2 
adds a detergent action to your gaso- 
lines which not only keeps new car- 
buretors clean, but gradually cleans 
the throttle plate and throat of car- 
buretors which are already dirty. 

CONTROLS RUST. RP-2 forms a bar- 
rier between metal and moisture. This 
blocks rust formation throughout the 
entire fuel system from gas tank to 
carburetor. Stops rust during storage 
at refinery and at service stations, too. 


CONTAINS PHOSPHORUS. Conse- 
quently, you can take a “phosphorus 
credit” if you’re already using phos- 
phorus for control of surface ignition. 

For more information on this addi- 
tive and a complete program for mar- 
keting its advantages in your gaso- 
lines, call in your Du Pont representa- 
tive or write Petroleum Chemicals 
Division, E. I. duPont deNemours & 
Co. (Inc.), Wilmington 98, Delaware. 


Better Things for Better Living 
+ » » through Chemistry 


- SSS 
HOW TO SELL GASOLINE WITH RP-2—This sample 
advertising kit shows how you can use RP-2 to 
create new market excitement for your brand of 
gasoline. See your DuPont representative or write 
for the kit. 


Tetraethyl Lead 


and other 


Petroleum Additives 
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The Look Bo-™... 





Memo to a Liar and a Cheat! 


WHAT WOULD BE your reaction if someone— 
probably a complete stranger—came up and called 
you a liar, a cheat, a chronic lawbreaker and several 
other unflattering names. 

Well, first off, you probably would be somewhat 
stunned because of the ridiculousness of such charges. 
Because after all, everyone knows you're a fine neigh- 
bor and a good, law abiding citizen. Next, you would 
probably start to get pretty mad at a guy who would 
even think such things about you. 

Well, get ready for a 
first class mad. Because 


up against the oil companies and make clear to them 
that they ought to go back to their businesses and 
stop their practices of dirty and corrupt political 
tactics. Too many of these oil companies have their 
hands dripping, in my opinion, with political corrup- 
tion in the field of American politics . . .” 

And supplementing this rabble-rousing tirade, Sen- 
ator Proxmire (D-Wis.) replied, “I thank the Senator 
from Oregon. He has hit the issue on the nose.” 

Now, these are not what most people would call 

irresponsible individuals 
just talking through their 


you’ve been called a liar, 
and a cheat, and a chronic 
lawbreaker, and many 
other vicious names. You 
have been called these 
things because you are con- 
nected with oil, and these 
are the charges which have 
been hurled at the Ameri- 
can oil industry. The 
charges are repugnant to 
you because of their ab- 
surdity, but they are be- 
lieved by a great many 
people just because they 
hear only one side of the 
story. Such charges tear 
into the “unscrupulous and 
unprincipled’”’ oil com- 
panies for their supposed 
attempts at bribing public 
officials, buying legislative 
votes, and price-fixing to 


Here’s the Important WHY 


This is an editorial on oil industry public rela- 
tions—and please for your own and for the in- 
dustry’s sake don’t shrug it off with a, “Here we 
go again!” We know you've heard a great deal 
about this subject—in fact we're the first to 
admit that it’s a favorite topic of ours. 

But apparently some on-the-carpet talks are 
needed because indications are that we haven't 
made too much progress along public relations 
lines during the past several years. People are 
talking about us—you and me—and we—you and 
I—had better arm ourselves with the facts so 
that we can talk back. 

Here we would convince you that an all-out 
effort is needed, and commencing immediately, 
to counteract the slanders that are being piled 
up against our industry. If we leave that effort 
to a group of the big companies or a group of 
articulate individuals or even to the API Com- 
mittee on Public Affairs, then we're lost. 

You must be ready—and anxious—to do YOUR 
part. 


hats. These are United 
States Senators—the men 
who make the laws of our 
land. Is it any wonder, 
therefore, that a large per- 
centage of the American 
populace thinks ill of us 
after they hear such words 
from Honorable men of 
such high position? 

Now . . . you may say 
you’ve heard, and possibly 
read, all of these accusa- 
tions, but that they apply 
to the entire oil industry— 
not just to you as an in- 
dividual. But let’s pause 
here to remember that 
there is no such thing as 
an industry as a whole 
without its individual mem- 
bers. Even with the ad- 
vanced state of automation 


swindle the consuming public. 


A Senator Speaks. For those of you who think it’s 
just a few irresponsible individuals who are making 
these charges, let us cite what Senator Wayne Morris 
(D-Ore.) said about you one day on the Senate 
floor. Spouted the Honorable Senator, “Let us not 
kid ourselves. Does anyone think for a moment the 
oil companies are not playing an exceedingly strong 
part in American politics? It is well known that oil 
interests not only try to influence elections, but they 
try to buy elections. I think it is about time we stand 


August, 1959—PretroLEUM REFINER 


we have reached today, it still takes people to run our 
great oil, gas and petrochemical industry. And, as 
one of the people, you are one of those “bribing, vote- 
buying swindling” individuals. 

Frank M. Porter, president of the API, emphasized 
that point in a recent statement: 

“If the oil industry is engaged in stealing from 
the American public and the American government, 
as has been alleged, then every person engaged in 
that industry is an accomplice in the crime. And that 
same philosophy holds true right down the line. In 
other words, if the oil industry is immoral, then you 

















If you're scrubbing gas from a natural gas stream, 
for ammonia synthesis or in some other petro- 
chemical application, you may be able to do the 
job more efficiently, for less money, via the Hot 
Carbonate Process—using hot, concentrated solu- 
tions of Sotvay® Potassium Carbonate. It’s ideal 
for removing carbon dioxide under conditions of 
fairly high concentration and partial pressure 
from process gases. 

You save over other methods because the circu- 
lating carbonate solution is used hot. This elimi- 
nates costly heat exchangers and reduces the 
process steam requirement. 

To help you compare the hot potassium carbon- 
ate method with other gas-scrubbing processes, 
mail the coupon for any of the six authoritative 
articles from major chemical and petroleum 
publications or the booklet, “Sotvay Potassium 
Carbonate.” 

Sodium Nitrite * Calcium Chloride * Chiorine * Caustic Soda * Chloroform 
Caustic Potash * Potassium Carbonate * Sodium Bicarbonate * Soda Ash 
Monochlorobenzene ¢ Para-dichiorobenzene * Ortho-dichlorobenzene 
Ammonium Chloride « Methylene Chioride *« Carbon Tetrachloride * Vinyl 
Chioride « Methyl Chloride * Ammonium Bicarbonate « Hydrogen Peroxide 


Snowflake® Crystals * Aluminum Chioride *« Mutual® Chromium Chemicals 
Cleaning Compounds 
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SOLVAY PROCESS DIVISION ED-89 
ALLIED CHEMICAL CORPORATION 


- 61 Broadway, New York 6, N. Y. 


Please send me without obligation the articles checked: 

0 “For bulk removal of acid gases . . . Costs Favor Hot Car- 
bonate Process”—Chemical Engineering. 

0 “COz Removal from Natural Gas”—Oil and Gas Journal. 

0 “Economics of Acid-Cas Removal”—Oil and Gas Journal. 

0 “Improved Process for CO2 Absorption”—Chemical Engi- 
neering Progress. 

0 “Which CO2 Removal Scheme Is Best?”—Petroleum 
Refiner. 

0 “Florida’s First Synthetic NH3 Plant”—Chemical 
Processing. 
1 “Sotvay Potassium Carbonate” fact book. 




















Name 
Position e 
SOLVAY PROCESS DIVISION Company — -— + 
61 Broadway, New York 6, N. Y. Phone 
Address 
SOLVAY branch offices and dealers are located in major centers from coast to coast. City Zone State 
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are immoral for working in it. If it is corrupt, then 
you are tainted with the same corruption. If it is 
degraded, then you who work in its ranks cannot 
hold you heads high. Its shame in your shame, its 
guilt your guilt. 

“And every accusation made against this industry 
is a personal accusation made against you. 


Guilty or Not? “How do you plead? Are you guilty, 
or not guilty?” 

Of course, your answer comes slamming back: 
“Not guilty!” 

That’s good, we'll take your word for that—but 
what are you doing to prove it? You’ve been accused, 
and the names of you and your business associates 
have been blackened by what you know is malicious 
and sometimes irresponsible reiteration of lies and 
halftruths. But again we ask, “What are you doing 
about it?” 

How you answer really depends upon the type of 
individual you are. Some of you will sit idly by, 
hoping perhaps that with time people will forget these 
charges. This is the small boy caught with his hand 
in the cookie jar attitude. Others will speak up— 
they'll hotly deny that any of these charges are true, 
then they'll sit back and rest from the exertion of 
momentarily defending themselves and their industry. 
This is a somewhat negative approach for which the 
oil industry is becoming famous. In other words, we 
spend time saying, “No, we didn’t do those terrible 
things,” and as a consequence we either don’t have 
or don’t take time to publicize the industry’s credits— 
and they are legion. We’re proud of the oil industry 
for many reasons. 

And we must promulgate all these favorable facts— 
we must take time to explain to the American people 
that these Honorable men in Washington are offering 
information which is all out of perspective. You can- 
not deny that in the fight for good public opinion 
and relations, we have lost battle after battle. And 
if we, and our industry, are to survive as an impor- 
tant segment of the American system of free enter- 
prise, we cannot afford to lose the war. 


THESE DAYS, it’s not un- 

mon to hear many differ- 
at voices rising in protest 
against the increasing role 
being played by government in the internal 
affairs of this country. Top economists, business 
leaders and yea, even some Congressmen, are con- 
tending that our government is trying to keep too 
many fingers in too many different pies. 

Therefore, it seems quite strange to hear one 
rabble-rousing voice from out of the wilderness 
shouting that the American government should 
assume more and more responsibility for individual 
welfare. However, that’s what a recent issue of the 


Roses by Any 
Other Name— 
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Oil, Chemical & Atomic Workers “Union News” 
amounted to. The issue contended that this country 
needs “to remove corporations from those activities 
which they should not engage in and to move govern- 
ment into some activities which the corporations 
have taken over.” 

Here are a few examples of what the “Union 

News” had in mind: 

1. Social Security is the business of the public, not 
of corporations. Therefore all pensions, health 
insurance, sick leave and the many other pro- 
tections we seek against emergency should be 
handled through nationalized insurance, replac- 
ing company-sponsored plans. 

- Manipulation of the nation’s finances should be 
placed more securely in government hands. 

. Research and development of military equip- 
ment should be taken away from corporations 
and done by the government. 

. Public works and government guarantees of full 
employment should be expanded so that people 
would not be entirely dependent on corporate 
policy for employment. 

. A corporation should not be allowed to deduct 
from taxes as a business cost any money spent 
for advertising or publicity, except when this 
expense is solely and clearly for the purpose of 
selling merchandise. This would in part, though 
not entirely, take corporations out of the public 
brainwashing business. 

. Corporations should be required to reveal to 
the public, since they are publicly owned, more 
facts about their operations. 

. If Congress is to continue conducting “investi- 
gations”—and it is debatable if these investiga- 
tions do any good—there should be searching 


investigation into corporation corruption and 
racketeering. 


. It should be public policy to encourage organi- 
zation and strengthening of unions since unions 
supply a countervailing power against the tre- 
mendous power of corporations. 

. Above all, there should be a concentrated cam- 
paign by labor and liberal forces to call atten- 
tion to the power wielded by corporations so 
that the people may be on guard, just as the 
residents of a river valley must watch with 
suspicion heavy storm clouds upstream. 

The editorial goes on to admit that many readers 
will call this type of program socialism. “Well,” con- 
tinues the editorial, “we are not calling any names.” 

You bet, they’re not calling any names, They don’t 
want to be known as socialistic, but chances are they 
can’t think of anything else to call such a liberal 
movement. 


One of the principal tools we employ to reduce the 
element of chance (in the conduct of business) is re- 
search, which is nothing more than the pursuit of 
fundamental truth. 

—Mark W. Cresap, Jr., President 
Westinghouse Electric Corp. 

















Sparking sample for spectrographic determination of phosphorus. 


Announcing new methods for rapid 






determination of phosphorus in gasoline 


Ethyl Research develops spectrographic and colorimetric procedures 


Inrecent years, phosphorus compounds 
have been used extensively as gasoline 
additives tocombat surface ignition and 
spark plug fouling. Indications are :hat 
phosphorus deposit modifiers wiil be 
even more important in the future. This 
has created a need for rapid methods 
to determine phosphorus in gasoline. 


Ethyl’s Detroit Research Labora- 
tories have developed two analytical 
procedures to satisfy this need. One of 
these is spectrographic and the other 
colorimetric. 


Both procedures apply to a wide vari- 
ety of phosphorus compounds. And 
they can be used effectively on gasolines 
containing additives such as tetraethyl- 
lead, antioxidants, dyes, and metal de- 
activators. 


Spectrographic Method 


Phosphorus concentrations* of 5 to 75 
mg. per liter of gasoline can be deter- 
mined by the spectrographic method 
with a standard deviation of 0.8 mg. 
per liter. A single phosphorus determi- 


For more data on advertised products, use Readers’ Service Cards, last page. 


nation can be made in 30 minutes; a 
two-man team can make 70 such de- 
terminations per day. 


The gasoline is analyzed without pre- 
treatment except for adding a radiation 
buffer and an internal standard. 


The buffer solution, consisting of 60 
percent dimethylformamide and 40 per- 
cent isopropanol, improves the phos- 
phorus line intensity and also reduces 
the effects of base stock and additives, 
Triphenylarsine, added to the buffer as 


*Phosphorus concentration is frequently stated as “theories of phosphorus”. A theory 
is the weight ratio equivalent to two atoms of phosphorus to three atoms of lead. 
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the internal standard, further reduces 
the effects of variations in sample and 
additive composition. 

An inert atmosphere of argon pre- 
vents sample ignition. The argon also 
enhances the intensity of the phos- 
phorus line. 


Analytical curves are plotted to give 
phosphorus concentrations in units of 
grams per liter, or as “theories of phos- 
phorus” for a given tetraethyllead con- 
centration, 


One curve can be used for samples 
containing commonly used phosphorus 
additives. Separate curves are needed 
for samples containing more volatile 
phosphorus compounds such as tri- 
methyl phosphate, triethyl phosphate, 
and dibutyl hydrogen phosphate. 

A correction is required for samples 
containing manganese. 


Colorimetric Method 
The colorimetric procedure is slower 


than the spectrographic method but 
more accurate, It can be applied to 
gasoline containing from 5 to 50 mg. 
of phosphorus per liter with a standard 
deviation of 0.5 mg. per liter. An hour 
is needed for a single determination; 
24 can be made per man day. 


The fuel sample is adsorbed on zinc 
oxide and ignited to oxidize the organic 
phosphorus, It is subsequently con- 
verted to the orthophosphate ion by 
dissolving in sulphuric acid. In this 
form phosphorus is readily measured 
in the presence of zinc, using a molyb- 
denum blue method. Color obtained 
is stable and reproducible. 


Ethyl’s experience with a large num- 


ber of gasolines containing a variety of 


antioxidants, dyes and metal deactiva- 
tors has shown that these additives do 
not interfere with the determination; 
neither does manganese added to gaso- 
line as (methylcyclopentadienyl)man- 
ganese tricarbonyl. 








Inserting sample for colorimetric procedure. 





Sample size, ml. 


Elapsed time for one 
determination; minutes 


Determinations per man-day 
Concentration range, mg./liter 
Standard deviation, mg. /liter 
Base stock effect 

Phosphorus additive effect 


Manganese interference 





Comparison of Spectrographic and Colorimetric Methods 


Spectrographic 


Colorimetric 
4 1 


30 60 
35 24 
5-75 5-50 
0.8 0.5 
none 

Additional 

calibration 

needed for 

volatile compounds 
Correction required 


How 
Ethyl 
Research 
can 

help 

you 


Copies of the paper, “Rapid 
Determination of Phosphorus 
in Gasoline,” presented at the 
recent API Division of Refining 
meeting, are available through 
your Ethyl Representative. It is 
a detailed description of theana- 
lytical procedures outlined here. 


The need for rapid methods 
to determine phosphorus in 
gasoline has arisen from the 
widespread acceptance of phos- 
phorus additives as deposit 
modifiers. Ethyl has available 
three such additives. Two of 
these are free from any patent 
complications. Y our Ethyl Rep- 
resentative will be glad to sup- 
ply you with full details, 


ETHYL CORPORATION 
New York 17, N. Y. 


Ethy! Corporation of Canada 
Limited, Toronto 


Ethy! USA (Export) New York 17, N.Y. 


RESEARCH LABORATORIES 
Ferndale 20, Detroit, Michigan 
San Bernardino, California 
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How lasting quality is 
Heat Exchanger 





i> Geri e ged i. tc 


Heated billet ready for insertion 
into extrusion press. 





Billet emerges from 
extrusion press 

as a heavy-walled 
tube, or shell. 
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Phelps Dodge heat exchanger and condenser 
tubes are formed from billets by the hot-forged 
extrusion process, a method that produces 
sturdy, seamless tubes with long service life, 
finest properties and precise dimensions. 


The metal billet, before being placed within 
the container of the extrusion press, is first 
heated in a controlled atmosphere to a 
temperature predetermined for each specific 
alloy. The subsequent forging (upsetting) and 
extruding operations are combined in a 
simultaneous operation. 


The billet is forged by a compression system 
using several million pounds of hydraulic 
pressure. This operation refines the grain and 
achieves maximum densification of the billet. 
Finally, a highly polished steel mandrel is 
used to pierce the billet, thus forcing 
extrusion of the metal over and around the 
mandrel and through a steel die into the 
form of a heavy wall tube. 


Throughout the entire tube fabricating 
operation—from raw materials to finished 
product—quality is the keynote. That’s why 
Phelps Dodge tubes are preferred by those 
who demand the finest . . . the manufacturers 
and users of heat exchangers and condensers. 


built into Phelps Dodge 
and Condenser Tubes... 





Billet is placed within container 
for forging operation. 


Heated billet is forged within 
container through action of the ram 
pressing on the ring dummy-biock. 


WYWHHHXZZny 


Steel mandrel pierces billet just 
before extrusion takes place. 


Hydraulic pressure exerted on ram 
and ring dummy-block causes metal 
to flow over mandrel and through die. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


First for Lasting Quality—from Mine to Market! 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, 
Denver, Detroit, Fort Wayne, Greensboro, N. C., Houston, Indianapolis, Jacksonville, Kansas City, Mo., Los Angeles, Memphis, 
Milwaukee,’ Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., 


San Francisco, St. Louis, Seattle, Washington, D. C. 
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Replace obsolete needle valves 


with the 
NEW 90° ON-OFF FLO -BALL 


For 3,000 PSI... 


Low torque, instant action . . . o fast 90° turn, requiring just 
4 inch-pound torque at 3,000 psi, actuates the valve instantly! 
Priced no higher than needle valves! 

100%, flow efficiency . . . straight-thru FLO-BALL design has 
more than twice the flow efficiency of needle valves! 

Positive ON-OFF indication . . . large arrow-shaped handle 
shows valve position at a glance! 

Zero leakage . . . Mass Spectrometer tests with Helium prove 
zero leakage! 


SERIES 715 


Port Styles and Sizes 
NPT AND10050 


| Size | PartNo. | Size | PartNo. | 
715A1 715A2 


"A 715B2 


Universal mounting . . . can be panel, side, bottom, or line 
mounted! 


Removable flanges . . . damaged flanges can be removed in 
seconds; no need to replace entire valve! 


All stainless steel construction ...costs no more than old 
fashioned screw-type valves! 


Versatile service . . . ideal for leakproof control of air, vacuum, 
steam, water, fuels, oils, kerosene, alcohol, and many other fluids. 


Other models are available for service with cryogenic 
and corrosive media. Also special designs for 
throttling flow control. 

Write today for new catalog describing the world’s 
most complete line of precision valves for industrial 
and military applications. 


Hydromatics, inc. 


LIVINGSTON,N.J. ¢e WYMAN 2-4900 e TWX=LIVINGSTON,N.J.120 
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A LETTER FROM TO M. W. KELLOGG 


“We are well pleased with the 


performance of this integrated 


unit. It has performed with 


fewer startup troubles than we 


had anticipated, and it has 


demonstrated considerably more 


operating flexibility than we 


had expected...” 


(Signed) F. J. SANDERS, Engineering Manager 
The Standard Oil Company (Ohio) 


The above is an excerpt from the letter of acceptance 
from The Standard Oil Company (Ohio) to The M. W. 
Kellogg Company for SOHIO’s recently dedicated 60,000 
BPSD refinery at Toledo. Kellogg is privileged to have 
been able to work with Dr. Sanders and the many others 


Cleveland, Ohio 


at SOHIO in making this highly integrated $40 million 
refinery an economic success. For those wishing to obtain 
the complete story on the project, write Kellogg for the 
SOHIO Kelloggram—a 20-page booklet devoted to the 
refinery’s engineering, construction, and operation. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company, Limited, Toronto 
Kellogg International Corporation, London 
Kellogg Pan American Corporation, Buenos Aires 
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Societe Kellogg, Paris 
Companhia Kellogg Brasileira, Rio de Janeiro 
Compania Kellogg de Venezuela, Caracas 
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Low Displacement Force-Balance Transmitters 
... for flow, pressure, and level 





Thermocouple and Resistance Bulb Converters 


... Magnetic amplifiers ...no vibrators 
.«. !n0 mechanical rebalancing 





Displacer Level Transmitters 
.-. force-balance for simplicity 





Control Valves 
... Glectro-pneumatic and electro-hydraulic actuators 








The Electronic Consotrol Controller (shown 4/5 ac- 
tual size) concentrates all control and supervisory 
functions in one slim 3 x 6 inch case. Controller 
operation is entirely independent of recorder. 














Electronic Consotrol housing design permits un- 
equalled flexibility in panel arrangement. Recorders 
and controllers can be mounted separately in indi- 
vidual housings—or enclosed in a compound. unit. 

amplification. Available in 1 and 2 pen Regardless of mounting, either unit pulls out 

models. independently. 





for the 
first time... 


the 100% solid state 
electronic system! 


= thermocouple and resistance bulb converters-using magnetic amplifiers 
= choice of force-balance and motion-type transmitters 
= long time-constant tubeless controllers 


Consotrol Instrumentation 


Electronic Consotrol* Instrumentation—the most complete and advanced family of electronic-oper- 
ated measurement and control instruments available today! That just begins to describe Foxboro’s 
dramatic new advance in instrumentation. 7 7 7 Foxboro electronic transmitters, indicators, re- 
corders, control stations, computing stations, valve actuators and other final operators cover every 
function in the control loop. All are linked by a d-c current signal. All are completely tubeless. 
Even thermocouple and resistance-type systems no longer require vacuum tubes. 7 7 7 Electronic 
Consotrol systems convert temperature, pressure, flow, level, and other measurements, to a propor- 
tional signal at the transmitter. Transmission to a remote control station is instantaneous. Designs 
are available for both hazardous and non-hazardous areas. 7 7 7 Electronic Consotrol Instrumen- 
tation heralds a whole new era in process control engineering. Write Foxboro today for the new 
32-page Catalog 21-10 which gives full details. The Foxboro Company , 748 Neponset Ave., Foxboro, 
Mass., U.S.A. *Reg. U.S. Pat. Off. 


Foxboro urges you to attend the 1.S.A. Show in Chicago, Sept. 21-25 
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Why ° lighten weight 
BbaW IFR ° Simplified é6nstracwaan 


for © High hot load Siaslalelia 


Oil Heater 
Linings 


Lower conductivity 
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Better process control 


Baw 
INSULATING 
FIREBRICK 








BABCOCK & WILCOX 


The light weight of B&W Insulating Firebrick — be cut and shaped with ordinary wood work- 
provides savings in capital investment in sev- _ ing tools, simplifying field installation. 

eral different ways- The light weight of B&W The light weight of B&W Insulating Fire- 
IFB permits thinner wall constructions of _ brick also provides the greatest insulation. 
equivalent insulating value. These thinner, Thus, they save more fuel. 

lighter walls mean real savings in structural Light weight also means lower heat storage- 
steel and concrete. Construction is further B&W IFB protect you against burn-out of 
simplified because B&W IFB’s high hot load expensive alloy tubing in the event of forced 
strength makes possible higher unsupported shutdown. B&W IFB respond faster to 
walls without deformation at furnace oper changes in firing rate, too, assuring you of 
ating temperatures. In addition B&W IFB can more positive process control. 


*W rite for Bulletin R-2-H giving more data on B&W Insulating Firebrick. 


B&W REFR 
ACTORIES 

PR 

B&W Allmul Firebrick opucts: 





Baw a B&W 80 F 
Insulating Firebrick ‘oa irebrick «+ B&W Junio 
Mortars + B&W Sili W Refractory C r Firebrick 
ilicon Carbide + B&a&WR astables, Plastics and 
amming Mixes 





* B&W Kaowoo! 
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THE VALVE AND FITTINGS ANSWER CORNER 


Send in your questions 
on stainless valves and 
fittings to Carl Tylka, 
Cooper Alloy Technical 
Service Director. 


Q. Is it ible to obtain a valve which, 
like a ii oales, possesses linear throttling 
characteristics, but which also, like a gate 
valve, has low fluid pressure drop across it 
when fully opened? 

A. Not throughout the entire flow range 
of the size valve being considered. A very 
close approximation, however, may be 
attai with a Flex-Plug type design (a 





Above left, Cooper Alloy 16” cast stainless gate valve ready to re- 
ceive gear motor drive; lower left, Cooper Alloy 12” cast check valve. 
Both are rated for 2500 psi service at 670°F. Official AEC photo above 
shows them in place in nuclear process line. 








unique new valve patented by Coo 
Alloy), which provides linear throttling 
response up to 90% of full valve flow. 
The 10% balance of the upper flow region 
would exhibit a typical gate valve flow 
pattern. 


Q. How can one prevent oxidation of active 
ferrite ion on the fluid side of a cast stain- 
less valve body? 


A. This type of corrosion is commonly 
found on untreated cast stainless surfaces 
only, and may be caused by foundry, 
machinery, and handling techniques. 
Proper pickling and ivation with 
thorough mechanical cleaning will gen- 
erally rectify this, though in some cases 
actual weld repair of the contaminated 
surface is required. Since this is a surface 
condition only, machining or grinding will 
also help. 


Q. What type of valve do you recommend 
for manual-control services where minimum 
pressure drop is required? 


A. In the absence of more detailed knowl- 
edge of the problem, I would tentatively 
recommend an angle valve. The pres- 
sure-drop characteristics of this type valve 
are less than 50% those of conventional 
globe valves. 


Q. Is it advisable to specify installed valve 
position on an order? 


A. Definitely. By inclusion of this infor- 
mation, definite design considerations can 
be incorporated, especially in cases where 
backseat leakages are critical and me- 
chanical valve operation is involved. 


Q. Is it advisable to install valves smaller 
than the accompanying pipe sizes? 


A. Where flow and pressure consider- 
ations so permit, it is not only advisable 
but also economically beneficial. 


Q. Why aren’t valve bodies with butt weld 
and connections made shorter? 


A. To prevent distortion of the seating 
surfaces during installation. The longer 
length is required for heat dissipation 
during welding. 
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Cooper Alloy cast stainless valves spurt ahead of competi- 
tion to win acceptance in AEC’s Spert Ill reactor program 


Cast yield strengths of 23,000 psi, plus cost savings of 40%, do the trick! 


This is a Cooper Alloy success story 
in another “‘first’”’: casting of stainless 
valves and fittings to strength levels 
actually surpassing those previously 
possible only in forgings—and doing 
it all at a 40% saving to the customer! 

The story starts, naturally, with 
the AEC’s valve and fitting specifi- 
cations, which are rugged indeed. 
They have to be certified to function 
continually at elevated pressures and 
temperatures (2500 psi, 670° F.), 
under which conditions leakage, cor- 
rosion, and other operational prob- 
lems are magnified enormously over 
those encountered in normal process 
work. 

Prior to turning to Cooper Alloy, 
the contractor for the AEC cancelled 
a large valve order from another sup- 
plier, because the latter could not 
meet the exacting physical specs with- 
out changing the material specs. 
Cooper Alloy was given the order on 
the basis of producing to meet AE 
and AEC specs. Cooper Alloy valves 
and fittings are currently in operation 
in the AEC’s Spert III installation at 
Arco, Idaho. Included are nuclear 


fittings, and motor and manual oper- 
ated gate, globe, and check valves 
in various sizes. 

How does Cooper Alloy do it? 
Through the use of the most advanced 
foundry methods, meticulous atten- 
tion to conditions, and an exact bal- 
ance of chemical composition to 
develop the maximum strength char- 
acteristics inherent in the complex 
structure of stainless alloys. All prod- 
ucts, naturally, are elaborately tested 
and guaranteed before delivery. 

As if the AEC’s specs were not 
stringent enough, there is now a bonus 
to the story: during production, 
Cooper Alloy technicians worked out 
ways of producing cast strengths 
higher than those required, and pro- 
ceeded to produce all fittings and 
valves to these higher, self-imposed 
standards—at cost savings of 40% 
over forged valves and fittings! 

Unusual, yes, but not to Cooper 
Alloy. It’s typical of the quality 
bonus you get when you buy from 
Cooper Alloy. For further informa- 
tion, write to Cooper Alloy Corpora- 
tion, Hillside, N. J. 
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—in blending polyethylene at the Houston Plant . - 





CORPORATION OF AMERICA 


Achieving complete homogeneity of blend in remarkably short cy- 
cles, the Patterson ThoroBlenders serving Celanese Corporation at 
their Houston Plant cross-blend the entire production output of 
polyethylene, in both pellet and flake form. 


S Qe 
The plant is equipped with 5 production ThoroBlenders ranging in auMer A‘ On 


size from 8 ft to 14 ft in diameter, and a 6 ft pilot model. Bodies of 


all ThoroBlenders are of stainless steel, and the production-size units « DE. 
are equipped with air-operated charge and discharge doors. THORO RS 
If, like Celanese, you have a need for faster, completely uniform 

for 


product blending in dependable, easily-cleaned units, we suggest you 
check the advaritages ThoroBlender can bring to your operation. 


Write, phone or wire for a prompt consultation. re UNIFORMITY OF PRODUCT 
¢ SHORT BLENDING CYCLE 


P 
le coos lhe sraglgne ae aca rat » RAPID EASE OF CLEANING 


East Liverpoo!l, Ohio 


THE Fitterson FOUNDRY AND MACHINE CO. (CANADA) LTD. 





GALVANIZING POT 


PLATE WORK, 55’ dia. 


SPECIAL CHEMICAL VESSEL 


TOWER, 8’6” dia. x 154’ in length Ms SPECIAL CONDENSER 


MADE T0 
ee = ORDER 
am = EQUIPMENT 


MACHINERY PARTS 


ICA WATER SHIPMENT 


We place at your disposal one of the largest and most thoroughly equipped plants of its kind, 


featuring advanced production methods with experienced personnel in all departments 
REF| N | NG PRODUCTS—Towers, Stills, Condensers—Kilns, Heat Exchangers, Pressure Vessels, Plate Work 

—All Codes, Any Material, Special Machinery, Machine Work. 
SPECIAL SERVICES—X-Ray Equipment—Stress Relieving Furnaces. 

& CH EM ICAL SHOPS—Boiler, Welding, Machine, Fabricating, Pipe, Blacksmith, Angiesmith, Sheet Metal, 
Copper, Separate Stainless Shop. 
WATER AND RAIL SHIPMENTS—Our plant, including crane for loading and handling is located 
on the Delaware River with piers and deepwater to accommodate sea-going ships and railroad 
connections to all points. 


SUN SHIPBUILDING & DRY DOCK COMPANY 


CHESTER, PA. 
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R ANALYTI 


This time-proven pair affords laboratories one of the 
broadest and most powerful analytical systems yet 
devised. Both units are basically complementary. CEC’s 
Type 21-620 Mass Spectrometer delivers very fast analy- 
ses of vapor samples having masses up to m/e 300... 
while the CEC Type 26-201A Chromatograph separates 
samples into time-spaced, single-component peaks with 
accuracy in parts per million. 


... with CEC’s Mass Spectrometer/Chromatograph team 


These features permit the mass spectrometer to hasten 
identification of chromatographic output, and the chro- 
matograph to provide simple, easy-to-analyze components 
for mass-spectrometer analyses. Used as a team in 
research or quality-control laboratories, they facilitate 
analyses of complex hydrocarbons, biological compounds, 
and many similar materials—to achieve rapid equipment 
payout. 


Analytical & Control Instrument Division 


CONSOLIDATED ELECTRODYNAMICS 300 N. Sierra Madre Villa, Pasadena, Calif 


FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL 


21-620 MASS SPECTROMETER — Mass 
range from 2 to 150 with unit resolution. 
Now available with an isotope- ratio deter- 
mination accessory to permit comparison 
of two peaks. Fast response of one second 
is coupled with long-term calibration 
stability. Write for Bulletin CEC 1824-X33. 


For more data on advertised products, use Readers’ Service Cards, last page. 


26-201A LABORATORY CHROMATO- 
GRAPH — Modular — consists of separate 
control and analyzer units. An exclusive 
thermostatted pre-cut column reduces 
time for complex analyses to minutes. In- 
strument can be made to sample directly 
from high-pressure containers and preci- 
sion vaive gives better than 10.5% repro- 
ducibility. Write for Bulletin CEC 1831-X28. 
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ENJAY PARANOX® 
detergent inhibitors retard oxidation and 
minimize creation of harmful deposits. 





ENJAY PARATONE® 

viscosity index improvers build high “VI’’ 
for cold weather quick starting with low 
consumption and reduced friction charac- 
teristics. 


ENJAY PARAFLOW® 
pour-point depressanis insure oil flow in 
cold weather. 


ENJAY PARAFLOW® 
dewaxing aid increases filter rate and de- 
waxed oil yield. 


ENJAY PARABAR® 

oxidation and rust inhibitors produce stable 
industrial oils that protect critical metal 
surfaces from corrosive effects of oxidation 
and moisture. 


ENJAY PARADYNE® 

oil and fuel improvers impart oxidation and 
anti-rust characteristics to fuel oil and 
gasoline. 


ENJAY PARAPOID® 

gear oil additives improve load-carrying and 
anti-weld properties of gear oils for maxi- 
mum protection of gears under extreme- 
pressure service conditions. 


ENJAY PARATAC® 
lubricants tackiness agents impart cohesive- 
cy ness to any oil or grease. 
1asten “an , — 


chro- % ENJAY PARAMIN MISCELLANEOUS PRODUCTS 
menhe x have been developed to solve many other 

ag ; performance and blending problems. 
: Among these products are color stabilizers, 
ilitate —_ . | cast and outer tone modifiers, oiliness 
il es agents and metal deactivators. 


im in 


ment FOR TECHNICAL ASSISTANCE in formulating 


superior fuels and lubricants, and for full 
information about the complete line of 
Paramins, contact the Enjay Company. 


EXCITING NEW PRODUCTS 
THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC., 15 W.51stSt., New York19,N.Y.+ Akron Boston + Charlotte « Chicago + Detroit + Los Angeles » NewOrleans + Tulsa 
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IOLOGICAL fouling in cooling water 
B systems is the result of excessive 
growth and development of slime and 
algae. The principal difference between 
the two is that algae are capable of 
manufacturing their own food; fungi 
cannot. 

Algae commonly are found in all 
surface water supplies. They range in 
size from unicellular microscopic 
plants to plants of more than one hun- 
dred feet in length. Although these 
plants are found usually in fresh and 
salt water, a few species are terrestrial. 
The species which are of primary 


and/or organic debris may become 
embedded in the mass. The micro- 
organisms usually found in these de- 
posits are members of the filamentous 
fungi, yeasts, and bacteria. Slime also 
may contain dead algae which have 
been entrapped in the mass. In general, 
dark areas or those of low light inten- 
sity are more favorable for this type 
of biological fouling. The microorgan- 
isms do not utilize light to manufacture 
their food, being totally dependent 
upon the food available in the cooling 
water system. 

The most common varieties of bac- 
teria and fungi found in cooling sys- 
tems are the air-borne types. The slime 
forming bacteria have a gelatinous cap- 
sule which not only serves to entrap 
other materials which add to its bulk, 
but also serves to protect the bacteria 
against the action of chemical and 
physical agents. 


WHAT TO DO ABOUT SLIME 


@ Biological fouling is a serious problem in cooling water 





Chlorinated Phenols 


Many phenolic materials and particu- 
larly the chlorinated phenols have 
found use in industrial microbiological 
control. The toxicity of these materials 
varies widely between different species 
of bacteria and fungi. 

The chlorinated phenols which have 
been most widely used in recirculating 
cooling water systems are the sodium 
salts of trichlorophenol and penta- 
chlorophenol. Sodium pentachlorophe- 
nate is probably in most widespread 
use either alone or combined in com- 
mercial formulations with sodium 
trichlorophenate. Sodium pentachloro- 
phenate is a soluble and stable mate- 
rial. It does not react with most 
inorganic or organic chemicals which 
may contaminate a cooling water sys- 
tem. A broader spectrum of biological 
activity can be achieved by the use of 


systems. This helpful discussion reviews the problem 


importance in cooling water systems 
are the microscopic fresh water types, 
however, under unusual conditions the 
larger marine types also may become 
an industrial me’vace. 

Because sunlight is necessary for 
the growth and development of these 
plants, recirculating cooling water sys- 
tems are plagued with the problem of 
algal growths to a greater extent than 
once-through systems where the cool- 
ing water is not usually exposed to 
direct light. Abundant algal growths in 
spray ponds and in cooling towers will 
interfere with proper water distribution 
and thus prevent the desired cooling 
effect. Large masses of algae will plug 
screens and restrict flow in pipelines 
and pumps. Living algae in the pres- 
ence of sunlight carry on processes of 
photosynthesis which result in the man- 
ufacture of food and the liberation of 
oxygen. Masses of living algae on metal 
surfaces can accelerate corrosion in the 
form of pitting because of the depolar- 
izing action of the oxygen released. 
Accumulations of dead algae lodged in 
heat exchange units also can set up 
local cell action which can cause severe 
pitting of the metal. 

Slime is an accumulation of micro- 
organisms and whatever inorganic 





and tells what to do about it. 


Chlorine 


Chlorine is probably the agent most 
widely used for control of microbio- 
logical deposits in recirculating sys- 
tems. In the absence of substances 
which cause a high chlorine demand, 
chlorine is usually the most economical 
method of treatment. It is highly toxic 
and acts quickly to kill bacteria. A 
chlorine residual of 0.5-1.0 ppm will 
usually destroy most microorganisms. 

However, the amount of chlorine 
required for the control of biological 
fouling in any individual system is gov- 
erned by numerous factors. Chlorine 
requirements are affected by the qual- 
ity of the makeup water to the system, 
water temperatures in the system, air 
to water ratio of the system, the amount 
of contamination by reducing agents 
and the type and amount of bacterial 
and fungal contamination. 

For control of the slime and algae 
problem in any system, it is necessary 
that sufficient chlorine be fed to secure 
the required residual chlorine content 
of the treated water. Further, this 
necessary chlorine residual must be 
maintained in the system for the time 
interval required for microorganism 
control. 


30 For more data on advertised products, use Readers’ Service Cards, last page. 


















































Betz laboratory screening program de- 
termines whether a formulation has the 
desired biological activity. 


more than one chlorinated phenolic 
compound. For example, the simulta- 
neous use of a trichlorophenate with a 
pentachlorophenate. Additional bene- 
fits may be gained by the combined use 
of metallic ions such as copper and 
zinc. Where a concentration of 200 
ppm of a single phenolic compound 
may be required for satisfactory control 
of organic growths, combinations of 
this type have been successful in the 
range of 60-100 ppm. 

With the chlorinated phenols, like 
chlorination, there are many different 
feeding programs that can be employed, 
ranging on the one hand from the con- 
tinuous maintenance of a high concen- 
tration in the circulating water to the 
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other extreme of intermittent addition 
of the material in low concentration at 
infrequent intervals. As with chlorina- 
tion, the slime control program must 
be fitted to the individual system 
conditions. 


Selecting 
Slime Control Agents 


A major factor in the decision whether 
to use chlorine or another slime con- 
trol agent is usually made by balanc- 
ing continuous chemical operating cost 
against equipment installation and 
maintenance costs. 

Where liquid chlorine can be used, 
chemical cost will usually be lower than 
with other toxicants if chlorine is pur- 
chased in the larger one ton containers 
or tank cars, at their lower price. How- 
ever, the installation cost of chlorina- 
tors and facilities for handling bulk 


Heavy slime formation in 
heat exchanger. 


AND ALGAE 


chlorine shipments is quite appreciable. 
Maintenance of this equipment is an 
added cost. 

On the other hand, other slime con- 
trol agents are usually furnished in 
readily handled containers in liquid, 
powder or briquette form. Usually feed- 
ing facilities are not required when the 
toxicant is shot fed at infrequent inter- 
vals. Therefore continuous attention to 
feeding equipment is not necessary 
and there is no installation cost to be 
capitalized. 

Where the system is sufficiently large 
and the problem sufficiently acute, the 
installation and maintenance expense 
of chlorination facilities will be justi- 
fied. Where the cooling water system is 
relatively small or where there is only 
infrequent necessity for slime control 
agents, it will be more economical and 
convenient to employ agents other than 
chlorine. Even where the control of 
biological growths is handled normally 
by the use of chlorine, there will fre- 
quently exist the need of additional 
slime control agents. For example, dur- 
ing periods of contamination of the 
cooling water by reducing agents, 
chlorination facilities may be inade- 
quate for the quantity of chlorine 
required under these circumstances. 
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Addition of agents such as the chlo- 
rinated phenols or the various commer- 
cial combinations, may be necessary to 
control organic growths during such 
periods. Even where the increased 
chlorine dosage can be handled by the 
feeding equipment installed, it may be 
more economical to use another slime 
control agent at such times rather than 
to employ the greatly increased 
amounts of chlorine required during 
periods of contamination. 

At the present time, there is no sin- 
gle toxic agent which is completely 
effective for the control of biological 
fouling in all types of industrial cooling 
water systems. There are faults inher- 
ent in all of the toxicants in common 
use. Chlorine is highly effective and 
rapid in bactericidal action, but chlo- 
rine consumption is greatly increased 
by the presence of reducing agents. 

In addition, chlorine residuals can 
and often do have an adverse effect on 
cooling tower wood—particularly when 
residuals on the order of 1 ppm or 
higher must be maintained. Chlorine 
reacts with the lignin components of 
the wood and produces a bleached, 
fibrous surface. The cascading water 
readily washes away the weakened sur- 
face layers of the wood. With time the 


wood becomes thin and loses much of 
its strength. There is evidence that 
towers that use chlorine alone for slime 
control are more susceptible to fungus 
attack of the wood. Extensive damage 
from fungus attack is not uncommon 
and has been responsible for costly 
tower repairs and maintenance. 

The chlorinated phenols and other 
materials may present a problem of fish 
toxicity in the blowdown discharge. 
Copper salts are more specific to algae 
than to bacteria and are rendered in- 
effective by precipitation at higher pH 
values. Quaternaries are affected by 
ions and organic matter. 

All of these chemical agents are not 
equally economical and efficient. Selec- 
tion of toxicants must be based on the 
microbiological complex encountered. 
Frequently, more than one toxicant is 
desirable to control, for example, both 
a bacteriological slime and/or algae 


problem. Methods and frequency of 
chemical feeding must be varied to suit 
the individual problem. Slime control 
agents vary in the rapidity of their 
action and must be selected with a 
knowledge of the retention period in 
the system. Compatibility of the toxi- 
cant must be studied in relation to 
other treatments used for scale and cor- 
rosion control. Local conditions gov- 
erning discharge of blowdown water 
from the cooling system must be con- 
sidered. Selection of the proper method 
of control of microorganisms in cool- 
ing water systems requires evaluation 
of numerous factors. 





A complete and detailed study of 
biological fouling in recirculating cool- 
ing water systems is available in Betz 
Technical Paper No. 134A. We will be 
pleased to send you a copy. 


BETZ LABORATORIES, INC. 
Gillingham & Worth Streets + Phila. 24, Pa. 














Mi CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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announcing 


FLUOR’S NEW POty- 


MORE COOLING IN 
YOUR EXISTING TOWER... 


To increase the throughput of your existing counter- 
flow induced draft cooling tower, Fluor Products 
Company now offers ‘‘Poly-Grid" packing. 








| 

















This revolutionary packing provides greater cooling 
surface — greater overall heat transfer; yet construc- 
tion is open, and pressure drop low. 


“Poly-Grid" is available in high impact polystyrene 
or linear-polyethylene to meet all water conditions. 


Fluor ‘‘Poly-Grid"’ packing allows you to cool more 
water under existing operating conditions, or to 
realize extra cooling of present throughput — all at 
minimum capital expenditure. 


Bottom view showing spacing supports 


tontact your nearest Fluor Repre- 
sentative for details. 


POLY-GRID can be easily installed 
in any counterflow induced draft 
cooling tower—regardless of make a ee 
or model! a te Overall view showing 
ie typical stacking arrangement 
Call him today! 


FLUOR PRODUCTS COMPANY 


A DIVISION Or THE FLU OR CORPORATION, ‘Tob. 


fp GENERAL OFFICES © WHITTIER, CALIFORNIA 
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No.1... when you specify “Jenkins” 
you get not merely “Ni-Resist” metal 
but you get Type 2 Ni-Resist Cast 
Iron! That affords extra resistance to 
acids, salt and alkaline solutions, sea 
water, brine and other corrosive and 
erosive fluids, vapors or gases. It is 
copper-free and will not contaminate 
or discolor the materials controlled. 


Type 316 Stainless Steel is used for the 
wedge, spindle and other trimmings 
to give you a combination of metals 
which have remarkable ability to with- 
stand destructive service. 





No.2... you get all the excellence 
which the Jenkins Diamond trade- 
mark has represented for nearly a cen- 
tury. The superior design and construc- 
tion are visible here. Equally impor- 
tant superiorities which show up only 
in the records of long service and low 
maintenance are the close grain and 
high density of Jenkins castings ... the 
precision of Jenkins machining... the 
rigid inspection and testing which every 
Diamond-marked valve undergoes. 


It costs no more to buy Ni-Resist Gates 
made by Jenkins. And, it may cost 
much less to USE them. Write us, or 
ask your Jenkins Distributor for infor- 
mation folder No. 205. 


JENKINS 
VALVES = 
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Sold Through Leading Distributors Everywhere 


You extend valve life 


in Corrosive and Erosive 
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Gate Valves, too 
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Name & Title 





Company Fo i 
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JENKINS BROS., 100 Park Avenue, New York 17, N. Y, 


Send folder No. 205 describing Ni-Resist Gate Vaives 


PIs: nhisieahenietisinemenseanccrptniedeecting sttiamiitictiaMIIM IA Ns tcteeitaiataeatian 





Bronze yoke bushing nut 

Handy grip iron wheel 

Bronze yoke bushing 

Iron yoke cap with zerk fitting 

for lubricating bushing 

Steel yoke cap bolts and nuts 

TYPE 316 STAINLESS STEEL spindle 
NI-RESIST CAST IRON, TYPE 2, yoke 
Bronze eye bolt nuts 

Malleable iron gland flange 

Steel gland eye bolts 

Steel gland lug bolts and nuts 

TYPE 316 STAINLESS STEEL gland 
Teflon impregnated asbestos packing 
TYPE 316 STAINLESS STEEL 
bonnet bushing 

NI-RESIST CAST IRON, 

TYPE 2, bonnet 

Steel bonnet bolts and nuts 

TYPE 316 STAINLESS STEEL 
spindle ring 

Asbestos gasket 

TYPE 316 STAINLESS STEEL 
wedge pin 

NI-RESIST CAST IRON, TYPE 2, 
through-port body 

TYPE 316 STAINLESS STEEL 

solid I|-beam wedge 

TYPE 316 STAINLESS STEEL 

seat rings 
































A modern process 
that completely purifies 
petroleum distillates 


Here is an efficient and economical answer to 
an operating problem that often proves costly 
and difficult to solve. An uncomplicated and 
easily operated process, Unifining eliminates 
sulfur, nitrogen and metallic impurities from 
petroleum distillates, and prepares feed stock of 
ideal properties for further processing. 


In the Unifining process, simultaneous satura- 
tion of olefins also occurs, producing ideal 
virgin-like products that make further process- 
ing easier, or give greater stability to fuel oils. 


This process works particularly well in com- 
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bination with Platforming®. It is ideal for pre- 
treating Platformer feed stocks, and the excess 
hydrogen from the Platformer constitutes a low- 
cost hydrogen supply for the Unifining unit. 
For long, durable operation Unifining uses an 
exceptionally rugged catalyst called Hydrobon®, 
manufactured by Universal. 


Developed by Universal Oil Products Company 
in conjunction with Union Oil Company of 
California, Unifining is available through UOP 
to all refiners. 


*Trademark 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
@ More Than Forty Years Of.Leadership In Petroleum Refining Technology 
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what's the secret 


Caposite so 


strong ? 





It’s no secret why CAPOSITE insulation 
is so strong and stands up to such rowgh 
usage. These pipe sections and blocks 
are made wholly of Amosite asbestos 
and the long fibres of this 
particular kind of asbestos give 
CAPOSITE its strength and resilience as 
well as its high insulating value. 

This exceptional strength leads to many 
other features besides long life; it 

means that larger sizes of pipe sections 
and blocks are possible, making 
application easier and faster. Less care is 
needed in handling the material. Unlike 
other moulded insulation, CAPOSITE, 
because of its strength, can be shipped 
to refineries anywhere in the world 

in cardboard cartons, showing big savings 
in freight and storage costs. 


CAPOSITE. 


ASBESTOS INSULATION 


THE CAPE ASBESTOS COMPANY LIMITED, 114 & 116 PARK STREET, LONDON WI Tel: Grosvenor 6022 Cables: Incorrupt London 


Enquiries in Canada to: Cape Asbestos (Canada) Limited, 200 Bloor Street East, Toronto, Ontario 
TA 10642 U.S.A.: North American Asbestos Corporation, Board of Trade Building, Chicago 4, Illinois 
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NON-CLOGGING! 


PULVERIZES LARGE PIECES OF 
ENTRAINED COKE IN PUMPAGE 





@ Results in more hours on stream— 
less down time. 


@ The pulverizing action on entrained 
solids reduces clogging of other 
system equipment. 


@ Non-pulsating flow eliminates need 
of auxiliary equipment for control 
of pressure and/or capacity. 
@ Eliminates expensive protective devices. 


@ Smooth pump characteristics eliminate 
destructive vibration. 


@ Lower maintenance. 
Only one moving part, 
Bingham Type CKM 
“Double Volute”, Two Stage, 
“KOKE-KRUSHER" for handling 
hot, coke-laden pumpage at high heads. 





PARTIAL LIST OF MAJOR OIL 
COMPANIES WITH BINGHAM 
KOKE-KRUSHER PUMPS 

IN OPERATION OR ON ORDER 


ESSO Standard Oil Company 
Gulf Oil Company 








HANDLES COKE-LADEN HOT OIL 
IN CRACKING SYSTEMS WITHOUT CLOGGING 


The Bingham “Koke-Krusher”, the only pump that crushes coke, is a field- 
proven, centrifugal pump specially designed for the severe services of pump- 
ing oil products such as Residuum, Flash Tower Bottoms, Black Oil Recycle— 











in which the oil carries in suspension pieces of hard coke of irregular size 
and shape. 

This revolutionary Bingham pump features a coke crushing mechanism 
located in the suction chamber immediately in front of the impeller eye. Any 
piece of solid coke entrained in the pumpage must pass through the crusher, 
where it is instantly pulverized, before entering the impeller. 

The resulting pulverized coke particles are small enough to assure free flow 
through the pump and all system equipment. The Bingham “Koke-Krusher” 
will make a big difference in your operations. Call your nearest Bingham 


Texas Oil Company 
Canadian Petrofina, Ltd. 
Champlin Refining Company 
Shell Oil Company 

Sinclair Refining Company 
Socony Mobil 

Imperial Oil Company, Ltd. 
McColl Frontenac Oil Co., Ltd. 





office for full details. Send for Bulletin 106, 














fe SALES AND SERVICE OFFICES 

: BOSTON, MASS. NEW YORK CITY, N.Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DALLAS, TEXAS SAN FRANCISCO, CALIF. 
DENVER, COLO. SEATTLE, WASH. 


BINGHAM PUMP COMPANY HOUSTON, TEXAS ST. LOUIS, MO. 
KANSAS CITY, MO. ST. PAUL, MINN; 


General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon LOS ANGELES, CALIF. TULSA, OKLA. 


NEW ORLEANS, LA. TORONTO, ONT., CAN, 
Factories: Portland, Ore. * Vancouver, B. C., Canada VANCOUVER, B. C., CAN. 


SINCE 1921 
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Oakite EC £9 


engineered cleaning program 


saves 400 manhours 
in cleaning 
heat exchangers 






Exchangers at Cat crackers “A” and “B” were both running 
fractionater bottoms through the tubes as well as gas oil on 
the shell side. The tube sides were OK, but shells became 
fouled with carbonized oil. The four tube bundles on “A” 
Cat were pulled and vat cleaned. Results: excellent. Cost 
$2730. 


Then Oakite was called in to discuss in-place cleaning. 
An ECP* program was drawn up for the whole refinery . . . 
including a recommendation to clean tube bundles by chemi- 
cal circulation. Arrangements were made for rental of circu- 
lation equipment by which a solution of Oakite 77 was 
pumped through the shells for 8 hours, and rinsed. 


Results: again, excellent. Heat transfer coefficient was 
nearly identical to Cat “A”. Savings in manhours: 400. Sav- 
ings in dollars: $1595 . . . almost $400 per bundle. 


WHAT IS OAKITE ECP*? It's an Engineered Cleaning Pro- 
gram* that stresses chemical cleaning. It’s engineered spe- 
cifically for your refinery, for your cleaning problems, and 
for each cleaning operation—tower by tower, valve by valve. 





~ 15 
a 


The Oakite specialist lends personal and experienced 
supervision to each phase of the program. He supplies de- 
tailed instruction based on practical knowledge of refinery 
cleaning needs. Each Oakite ECP is backed by a /aboratory 
concentrating on chemical cleaning research by materials 
known to make short work of refinery soils, by proved meth- 
ods. Send for Bulletins. Oakite Products, Inc., 50B Rector 
Street, New York 6, N. Y. 


y 


td. 





Export Division Cable Address: Oakite 


Technical Service Representatives in 





Principal Cities of U. S. and Canada 





OAKITE 


i 1909-1959 SOME 
‘years’ leadership in industrial cleaning 
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Dead or alive? 
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Each time tubular trouble jolts production to a standstill, you’ 
got a half-dead refinery on your hands. And that means lost pr 
duction time, maintenance or replacement costs, and missé 
delivery dates! 

National Tube has 24 different ways to help you keep a refine 
alive. Our 60 years of dealing with tubular problems has made 


possible to develop 24 seamless steel pipe and tube analyses 
each designed for a specific set of refinery conditions such as ¢ 
posure, oxidation, acids, corrosion, high pressures, and elevatt 
temperatures. Other analyses are available in tubular form ané 
wide variety of high temperature problems are under study. 2 
We also have a trained Mill Service Force available for field co# 
sultation. These men are ready to help you find the right allay 
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he right price, to meet your needs. So stop trouble before it 
s. Get complete details by writing National Tube Division, 
ted States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


USS is registered trademark 


Here are National Tube’s two dozen different tube analyses: 


5 Cr, 
5 Cr, 
7 Cr, 
8Cr, 


'% Mo 
¥% Mo, 14% Si 
1% Mo 
¥ Mo 


weg National Tube 
Division of 


18-8 Ti 
18-8 Cb 


B Cr, % Mo, % Si 


,1Mo 


8 Cr, 1 Mo 
9Cr, 1 Mo 
12 Cr 

12 Cr, Al 


18-8 Mo 
25-20 
3% Ni 
5 Ni 


United States Steel 


Columbie-Geneva Stee! Division. Sen Francisco, Pacific Coast Distributors 
United States Stee! Supply Division, United States Steel Export Company, New York 


The world’s largest and most experienced manufacturer of tubular products 
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Photo courtesy J. F. Pritchard Co. 
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anted!! 
215,000,000,000 
gallons of water 
per day! 


Your process cooling towers may be doing a 
fulltime job now, but soon you'll have to work 
them overtime. By 1975, report authorities, in- 
dustry alone will require 215,000,000,000 gallons 
of water per day! 

To stand up to such intensive usage, towers 
should have the protection that only continuous 
L&N pH control automatically provides. L&N 
engineers treat each tower as an individual pH 
problem. Its control system is engineered on the 
basis of L&N’s pH Controllability Analysis. This 
appraisal of the tower’s “controllability factors” 
(flows, retentions, concentrations, etc.) tells us 
whether pH is actually controllable under exist- 
ing tower conditions. If the answer is negative, 
the analysis highlights what must be done to 
make pH controllable. 

The benefits of this unique. L&N approach are 
significant. They include, in the words of an 
operator of two 200,000-gallon towers, “. . . con- 
serving large amounts of make-up water, wood 
protection, prevention of carbonate scale, and 
more effective slime control.” His report adds 
that “automatic pH control at both plants has 
been effective and satisfactory.” 

Write for Process Data Sheet 700(1), “L&N 
pH Control of Cooling Tower Water.” You’ll 
also receive our Controllability Analysis Ques- 
tionnaire to complete and return, without obli- 
gation, for answers to your cooling tower pH 
problems. The address, Leeds & Northrup Co., 
4923 Stenton Ave., Phila. 44, Pa. 





NE ETT 
iN 
LEEDS _.. NORTHRUP 


— 
Instruments 4 Automatic Controls « Furnaces 
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usinc ORBIT rorGep stee 
VALVES IN YOUR PROCESS 
AREA FROM FORMATION 

TO FINISHED PRODUCT 


There are no voids or cavities in the body or bonnet of Stem packing chamber has great depth and capacity 
an Orbit Forged Steel Valve where pressures can for easier adjustment and longer life of the packing. 
build up from trapped fluids or gases when the Stem packing is pliable and adjustable and can be 
valve is either in open or closed position. Body and added to or adjusted while the valve is in 


bonnet is all forged steel, vapor-tight construction. service and under pressure. 


Orbit Valves in Typical Platformer Service Handling Recycle Hydrogen Gas at Approximately 500 psig and 100° F. 


WRITE FOR CATALOG 58-B 


ORBIT VALVE COMP AWN Y PHONE Lutner 44761 Twx Tu 925 


P. 0. BOX 699 TULSA, OKLAHOMA 


WAREHOUSES: HOUSTON, TEXAS, 407 Velasco, CApitol 8-6623, TWX HO 115; 
ODESSA, TEXAS, 402 West County Road, FEderal 7-2263, TWX ODESSA TEX 8706; 
LAFAYETTE, LOUISIANA, 3111 Cameron St., CEnter 4-3326; CASPER, WYOMING, ORBIT 
414 South Elm Street, Phone 2-1324; EDMONTON, ALBERTA, CANADA, 7119- 


104th St., Phone 391-283. WEST COAST REPRESENTATIVES: Charlies Lowe Com- 
pany, 383 Fourth Street, San Francisco, Calif.; Marshall E. Niedecker Company, VALVES 
2785 Cherry Ave., Signal Hill, Calif. CANADIAN REPRESENTATIVES: T. R. Pick- 


ford & Company, Ltd., Calgary, Alberta, 309 7th Avenue West; Amherst 2-7371. 
EXPORT REPRESENTATIVE: New York 36, N. Y., 500 Fifth Avenue, BRyant 9-2236. 
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PETROCHEM-ISOFLOW FURNACES 
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in every 
country 

of the 
free world 


for 
every 


process 
heating 
requirement 
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Permanent Concrete Buildings 


Cecile i Tou! 


= Rackle’s new engineering and production tech- 


nique makes extra speedy construction possible 
with permanent, maintenance-free concrete. 


Engineered and cast to individual specifications 
at our Houston plant, Rackle structural members 
are trucked to your building site and erected in 
a matter of hours. 


Initial cost is surprisingly low because of speed 
of construction, and when you build with con- 
crete you continue to save for many years because 
concrete requires little or no maintenance and 
insurance rates are lower, too. 


Write or call today for literature on building with Rackle. 


(THE 12 AC KC £18 company 


OF TEXAS 
PO BOX 15008 € HOUSTON * OR 2-1736 
Serving the Texas Gulf Coast Only 


Manufacturers of quality concrete products since 1870 
+ « « a wholly owned subsidiary of the Geo-Rackle and 
Sons Co., Cleveland, Ohio. 
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fake NEWIHERM on test! 


Test its STRENGTH Test its EASE OF APPLICATION 


NEWTHERM is unusually strong and Undoubtedly, NEWTHERM is one of the easiest of 

rigid—a feature of special importance materials to apply. It is supplied in plastic form and in a 

in the larger, more vulnerable sections. wide range of standard-sized sections and slabs, smoothly 

Put a sample section or slab on part of finished and straight edged for immediate fitting. The 

your plant and prove for yourself its finished job is very neat, with minimum joints, and 

outstanding ability to withstand impact appliers particularly appreciate the handleability of the 

and water damage. See how it with- material - especially in difficult situations. 

stands rough handling in transit and 

erection, minimising breakage in ship- 

ment and erection by unskilled labour be ) READ ALL ABOUT NEWTHERM 

at the most remote sites. eG ¥ in a specially prepared booklet. Sizes, 
compressive strength, thermal conduc- 





tivity,—this and much more useful 


Test its MOISTURE RESISTANCE information can be on file if you write 


Even totally immersed in water. a F for your copy now, to the sole manu- 
NEWTHERM retains much of its — facturers Newalls Insulation Co. Ltd. 
strength and rigidity. It does not become 

deformed when incontact with water, thus 

work-in-progress need not be covered. 

Especially on contracts where weather 

conditions would delay the application 

of insulation— NEWTHERM is the 

material to use. 


Test its LIGHTNESS 


Unusually light for such a high- 
efficiency material NEWTHERM 
compares favourably in this respect 
with other insulants far inferior in 
strength. That meanseasier handling and 
fewer breakages—even thelargestsection 
is easily carried in one hand. 








NEWALLS (Reg’d Brand) 


NEWTHERM calcium siicoteincalatn 


for temperatures up to |400°F. 











NEWALLS INSULATION CO. .LTD. 


Head Office: WASHINGTON, CO. DURHAM, ENGLAND. 
A member of the TURNER & NEWALL ORGANISATION 
Offices & Depots at: LONDON, GLASGOW, MANCHESTER, NEWCASTLE 
UPON TYNE, BIRMINGHAM, BELFAST, DUBLIN,BRISTOL & CARDIFF. 
Agents and Vendors in most markets abroad. 
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NORRIS 


makes fine Swaged Nipples and Bull Plugs for all phases 
of the oil industry in all grades, weights, and sizes. Special 
refinery fittings and fittings made of special alloys are just 
a few of the many types available for all industry application. 


From the world’s largest manufacturer of Swaged Nipples 
and Bull Plugs, a full line of products is adaptable to all 
industries. The priceless ingredient with every Norris 
product is service. 


W. C. NORRIS MANUFACTURER 
Division of Dover Corporation 
TULSA, OKLAHOMA 








Buy From 
NORRIS 
Distributor 


oy 








Background: Compressing isobutane in refrigeration-system of alkylation plant of 
Petro-Tex Chemical Corp. Foreground: Cutaway of high-pressure seal of Cooper- 
Bessemer Type RD Centrifugal Compressor. 


Matched to your needs... 
A wide range of types and 
sizes of Cooper-Bessemer 
Centrifugal Compressors 
are available to assure 
optimum performance on 
your processing or air 
supply application. 


Undivided responsibility ...We can 
engineer the entire compressor installation, 
including drive and controls. 
Cooper-Bessemer En-Tronic® Controls 
provide any degree of automation. 








John Fullemann, Chief Turboproduct Design Engineer, right, 
and Kenneth Stevenson, Turboproduct Designer, 
The Cooper- Bessemer Corporation, discuss... 


How reliable Cooper-Bessemer 
Centrifugal Compressors 
aid ‘round-the-clock processing 


For example, here’s the picture at Petro-Tex Chemical Corp., 
Houston: The entire sulfuric acid alkylation plant banks on the 
dependable performance of the Cooper-Bessemer Type RD Centri- 
fugal Compressor which handles isobutane for refrigeration. This 
unit operates on a continuous, 24-hour basis, handling 11,125 cfm 
and boosting pressure from 16.2 to 98 psia. Its constant availability 
is a must. 

Of course, many things go into Cooper-Bessemer centrifugals to 
assure this kind of reliability. For example, take the two-sleeve oil 
film type seals shown in the illustration. This Cooper-Bessemer design 
is capable of sealing against pressures of more than 1000 psi, for 
utmost dependability in processing service. 

Bear in mind, too, that the performance of Cooper-Bessemer equip- 
ment is backed by an unsurpassed service organization to help pro- 
tect your plant investment and assure optimum operating economy. 
For further information, call our nearest office. 


BRANCH OFFICES: Grove City » New York + Washington + Gloucester - Chicago 
Minneapolis + St. Louis - Kansas City - Tulsa + New Orleans + Shreveport - Houston 
Greggton + Dallas » Odessa > Pampa + Casper + Seattle - San Francisco +» Los Angeles 


SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd....Edmonton «+ Calgary 
Toronto + Halifax 

C-B Southern, Inc. ... Houston 

Cooper-Bessemer International Corporation ... New York + Caracas + Mexico City 
Cooper-Bessemer, S.A.... Chur, Switzerland - The Hague, Netherlands 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE OR MOTOR DRIVEN 














PROGRESS, TOO, HAS ITS GOLDEN RULE. .. It’s the teamwork of men capable of 


producing progress—refiners and Cyanamid chemists. 

This teamwork has produced concrete benefits. It helped bring the development of one of the first synthetic fluid | 
cracking catalysts. It helped produce the first fully regenerative platinum reforming catalyst. It can help you meet | 
the almost-relentless demands for ever superior fuels. 

Behind Cyanamid’s service as a major catalyst producer are its unlimited resources as a major chemical producer. F 
Cyanamid’s man with the golden rule can place at your disposal vast research and development facilities. 


Basic in Catalyst Chemistry 


<= CYANANI TD — 


AMERICAN CYANAMID COMPANY 
REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20,N. Y. 





... it’s a no-spill valved coupling by Snap-Tite!” 


To use Snap-Tite Valved Coupling: 


tic fluid 
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The 15 Series valved coupling automatically snaps off the flow of 
the most volatile fluids when disconnected—with no leakage. 


Snap-Tite’s 15 Series valved coupling contains valves in both sec- 
tions. Thus, the only fluid lost is that which clings to the outer 
metal surfaces. This coupling meets military specifications and can 
be used with fuels and other fluids to 3000 psi working pressure 
and 400°F. Sizes: 14”, 4”, 34”, 1” in 6061T6 aluminum anodized: 
34” in steel (electroless nickel plated), and 6061T6 aluminum. 


Snap-Tite can provide the right valved coupling—with quick off-on 
action wherever coupling or shut-off is required—for most any use, 
most any fluid. 


For more information, write *% 
for Snap-Tite Catalog 15. 
Snap-Tite representatives in 

all principal cities. 


ST-S9-03 


UNION CITY 12, PA. 
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BETTER THAN EVER 





The REFINERY CatTa- 
Loc’s current edition is 
better, more complete 
than ever before. 
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MOST COMPLETE SINGLE SOURCE 


veeeeeees Of Equipment-Service Data in 
— Refining 
— Natural Gasoline 


— Petrochemicals 






Completely indexed and cross indexed . . . Saves Time 


Refer to it when ordering . . . specifying . . . inquiring 








Make your buying job easier, eliminate errors, reach for 
your copy of the Rerinery CaTALoc and watch for quick, 
efficient results. 


More Complete and Useful Than Ever 














The REFINERY CATALOG is an indispensable tool, more valu- 
able and useful this year than ever before. Here’s part of what 
you'll find in it! 


* Complete or condensed catalogs of hundreds of manu- 
facturers, service companies, and suppliers serving the 
industry. 


* Authoritative, up-to-date specifications and data. 
* Local sources of supply. 


* Convenient alphabetical index of manufacturers and a 
classified index of equipment, materials and services. 


The REFINERY CATALOG 


Published annually by PETROLEUM REFINER, Gulf Publishing Company 
P.O. BOX 2608 ° HOUSTON, TEXAS, U. S. A. 
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Don’t let rising process heats ruin your refractories 


_.oryour profits... Mix unagination with Alcoa Aluminas 


The steady increase in general process temperatures poses no problem at all for refractories fortified with 
Axtcoa® Aluminas. Their refractoriness rises in direct proportion to the amount of alumina in their composition. 
These high-purity aluminum oxides also add greatly to strength and stability under load at cloveted temperatures. 
And high-alumina refractories are chemically stable, immune to both oxidizing and reducing 
atmospheres. They offer just one more illustration of the many good reasons why makers 
and users of a variety of products have found it pays to mix imagination and engineering 
with Alcoa Aluminas . . . to make an old product better or a new product possible. Discover 
what Atcoa Aluminas can do for your own product or process. Outline your requirements 
in a letter to ALUMINUM COMPANY OF AMERICA, CHEMICALS DtvisIon, 708-H Alcoa Building, 


CHEMICALS 


. . For exciting drama, watch 
Pittsburgh 19, Pennsylvania. “Alcoa Theatre,” alternate 

= ‘ ‘ Ps - Mondays, NBC-TV, and “Alcoa 
For finer products...let Alcoa add new dimension to your creative thinking! Presents,” every Tuesday, ABC-TV 
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Heading for the unknown? 


Check your 
processing requirements 
against Norton 
Fused Zirconia 


sy 
6 
O 
a 


You can’t predict tomorrow’s processing requiré= 
ments. However, you can be prepared to meet many of 
them more efficiently and economically . . . with 
Norton Lime-Stabilized Fused Zirconia. 


Consider Its Unusual Characteristics 

Extremely high melting point (4,620°F) coupled 
with a lower thermal conductivity than standard dense 
refractories « Excellent resistance to thermal shock and 
abrasion « Not wet by most metals + Moderate electrical 
insulator at low temperatures and conductor above 
2,200°F + Good stability in either oxidizing or reducing 
atmospheres. 


Consider Its Many Applications 

As potential material for use in missiles and reaction 
motors« As a support for firing highly-reactive titan- 
ates« As lining for furnaces containing high tempera- 
ture gaseous reactions « For furnace parts and linings 
used in the metals industry « As lining and packing 
media for high temperature air heaters and heat ex- 
changers « For many other critical processes. 

Chances are you can improve both your processing 
and your production economy with this rugged, versatile 
material. Let a Norton Sales Engineer help. He’s well 
qualified to discuss your precise requirements. Write to 
NorRTON ComMPANY, Refractories Division, 467 New 
Bond Street, Worcester 6, Mass. 


fe 
12) 
9 





Note: Norton Lime-Free Fused Zirconia is also available 
for the manufacture of refractories, as a source ma- 
terial for zirconium for chemicals and metals, or as an 
opacifier for glazes and enamels. 





Melting Point 

Maximum Usable Temperature 

II BOIOIIIB 65 occ o coco sc cc cc cccececce see 

4 a “ Electrical Resistivity .. High Temperature Conductor 

| q a . True Specific Gravity. .................. 5.6 — 5.7 

as 3 fl Two Grain Types Hard Dense Grains 
Bubble-Type Grains 


NORTON 


REFRACTORIES 
Engineered... R ... Prescribed 


| with 
sition. 








Making better products...to make your products better 
NORTON PRODUCTS Abrasives © Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BENR-MANWING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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Aluminum 
Electrical Equipment 





stallation is 

costly—and maintenance 
is lower because Reynolds 
Aluminum resists corro- 
sion, won't rust. : 


The Finest Products 
Made with Aluminum 


wit 


ALUMINUM 


fe. ALU 


ss 
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Equipment made with aluminum serves longer 
with less attention, looks new longer with less pro- 
tection. Aluminum conductors are much lower in 
cost than copper conductors with the same current- 
carrying capacity. Aluminum won’t rust, and it 
resists corrosion. It’s the lowest-cost corrosion re- 
sistant metal. 

These are the big reasons more and more elec- 
trical equipment is made with Reynolds Aluminum 
—and why this equipment is preferred for chem- 
ical processing installations. 

And there are other reasons, just as important. 
Equipment and conductors made with aluminum 
are easier to handle, easier to install. Aluminum is 
about one-third the weight of steel, or copper. 

Aluminum’s electrical properties can improve 
the performance of your electrical systems, too. 
Aluminum conductors often carry more current, 
and have excellent thermal conductivity, as well. 
Voltage drop may be lower with aluminum, and 
aluminum is non-magnetic, non-sparking. 

For an electrical system or electrical equipment 
that will perform better, require less maintenance, 
and cost to install, specify conductors and equip- 
ment made with Reynolds Aluminum for the fol- 
lowing applications . . . substations (structural 
members and conductors), wire and cable, cable 
trays and interlocked armored cable (sheathing 
and conductor), bus duct systems, bus bar or tube 
(available silver plated or bare), rigid conduit, 
metal enclosed switch gear. And you'll find tough, 
corrosion-resistant Reynolds Aluminum can cut 
your costs and improve plant appearance in a wide 
range of chemical and petroleum processing appli- 
cations: jacketing, heat exchangers, tanks and 
vessels, piping, even drilling equipment. 

Contact your local Reynolds branch office for 
details, or write Reynolds Metals Company, PRO. 
Box 2346-CT, Richmond 18, Virginia. 


REYNOLDS 


Aluminum Rigid Conduit is now competitive with steel in initial 
cost, and lower in installed cost. 10 ft. length, 3 in. size, weighs just 
27 Ibs., compared with 69 Ibs. for steel. It's non-magnetic, non- 
sparking, non-rusting. 


Aluminum Structurals are ideal for chemical processing sub- 
stations. Their light weight cuts installation time, their corrosion- 
resistance adds years of service. 


interlocked Armor Cables and Cable Trays made with alumi- 
num can be installed much faster than equivalent steel systems. 
Corrosion-resistant, non-magnetic, as well. 





ALUMINUM 





Write today for free brochures 
on Reynolds Aluminum 
in electrical applications. 





Watch Reynolds TV show “WALT DISNEY PRESENTS” 
every week on ABC-TV 


Nv 
‘Creer esas Bee 


Reynolds Metals 
P.O. Box 2346-CT, Richmond 18, Virginia 


Gentiemen: Please send me the brochures | have checked below. 

O “Reynolds Aluminum inthe 0 “Aluminum Rigid Conduit” 
Electrical Industry” 0 “5005 All Aluminum 

0 “Silver Plated Bus Bar” Conductor” 











State__ 
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KONTOL CORROSION INHIBITOR TRIPLES 


another 
TRETOLITE 
report 


SERVICE 


TUBE-BUMDLE LIFE AT OHIO REFINERY 


Also saves $96.00 per day on increased BTU’s 
... The effectiveness of KONTOL* protection against 
corrosion and fouling in tube bundles was dramati- 
cally demonstrated in the heat exchange equipment 
of the crude unit at a large refinery in Ohio. 

Since the inauguration of a regular KONTOL 
Corrosion Inhibitor program, the tube bundle life 
period has been increased by approximately 3 times 
the bundle life prior to the use of KONTOL. 


KONTOL’'S DETERGENT ACTION 
ADDS DOLLAR-BONUS TO OPERATION 
The detergent action of KONTOL Corrosion Inhibitor 
provided a plus benefit for the refinery. A cleaner 
operation has resulted in the gain of an additional 


*KONTOL is a registered trademark of Petrolite Corporation. 


KR-SO-1 












Pit Pees isl TE 


COR F GAA T ION 


TRETOLITE COMPANY 


| 1ONS 





For more data on advertised products, use Readers’ Service Cards, last page. 


6,000,000 BTU’s per hour—or a savings of about 
$96.00 per day. 


THERE'S A KONTOL PRODUCT 
FOR YOUR CORROSION PROBLEM 


The KONTOL product used in this case was based on 
a careful study of the refinery’s specific needs. The 
Tretolite Company developed and pioneered the appli- 
cation of organic corrosion inhibitors throughout the 
petroleum industry. No other organization has 
Tretolite’s wealth of experience and know-how in the 
manufacture and use of these products. This back- 
ground (Tretolite corrosion en- 
gineers, laboratory and research 
facilities) is always available to 
you—to help solve your partic- 
ular corrosion problems. A call 
will bring you this service—at 
no obligation. 





CANADA: Petrolite Corporation of Canada, Limited, 309 Alexandra Bidg., 
a 


Edmonton, Albert 


COLOMBIA: South American Petrolite Corporation, Calle 19, No. 7-30, 
Office 807, Bogota 


ENGLAND: Petrolite Limited, 46 Mount Street, London W. 1. 
VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 


a ee a 






BRAZIL: WERCO, Ltda., Rua General Gurjao 326, Rio de Janeiro 
GERMANY: H. Costenoble, Guiollettstrasse 47, Frankfort, a.M. 

ITALY: NYMCO S.p.A. 9, Lungotevere A. da Brescia, Rome 

JAPAN: Maruwa Bussan KK, No. 3, 2-Chome, Kyobashi, Chuo-Ku, Tokyo 
KUWAIT: F. N. Dahdah, Box 1713, Al Kuwait 

MEXICO: R. E. Power, Sierra de Mijes, No. 125, Mexico, D. F. 
NETHERLANDS: F. E. C. Jenkins, Hoefbladiaan 134, The Hague 

PERU: International Gas Lift Company, Apartado 71, Talara 

TRINIDAD: Neal and Massy, Ltd., Port of Spain, P.O. Box 544 
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Of the total installations in the world, one out of every 

BROWN & ROOT three gas turbine compressor drives used in the pe- 

troleum industry has been designed by Brown & Root. 

Today, over 1,735,000 horsepower of the relatively new 

HAS DESIGNED AND INSTALLED gas turbine drive is at work in various branches of 

the industry. 

MORE With its own forces, Brown & Root has installed 75 

per cent of the units it has designed, and is familiar 

GAS TURBINE HORSEPOWER with — and has used components of — all U. S. and 
many foreign gas turbine manufacturers. 

THAN ANY OTHER In the over-all field of gas compression and power 

generation, Brown & Root has designed and installed 


ENGINEER-CONSTRUCTOR a total of 1,620,000 horsepower. 


If you are planning a gas turbine installation — any- 
where in the world — your inquiry will receive our 
prompt attention . . . with no obligation. 


A BROWN & Roor, INc. 


Engineerd : bondlitlerd POST OFFICE BOX 3, HOUSTON 1, TEXAS 


NEW YORK, NEW YORK WASHINGTON, D. C. PANAMA CITY, PANAMA EDMONTON, ALBERTA 
SAO PAULO, BRAZIL CARACAS, VENEZUELA MARACAIBO, VENEZUELA CABLE ADDRESS -- BROWNBILT 
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Instrument Monitors Corrosion Rates 
While Equipment Stays on Line 


Fastest Known 
Corrosion Rate 
Measurement 


The Corrosometer is its name. It 
proves the effectiveness of Nalco 
refinery stream corrosion inhibitors 

. in a hurry. It is the fastest 
known method of determining cor- 
rosion rates in operating equipment; 
manufactured by Crest Instrument 
Co. under license from Standard Oil 
Company (Indiana), and distributed 
worldwide, by Nalco. 


Coupons, Inspections are Slower 


Determining corrosion rates by loss- 
in-weight methods, using coupons 
inserted in lines, is a much slower 
process. Valuable in determining 
average corrosion rates, it lacks 
the speed that: enables the Corroso- 
meter to reveal immediately any 
change in corrosion rate caused by process varia- 
tions. Nalco Representatives, as well as Nalco 
Corrosion Inhibitor customers and prospects, 
welcome the speed with which the Corrosometer 
delivers accurate corrosion rate readings as a 
real contribution to time and money-saving estab- 
lishment of good corrosion control practices. 


Corrosometer Can Show Day-to-Day 
Corrosion Rates in System 


Readings taken with the Corrosometer show the 
corrosion rate in the system for a predetermined 
interval of time. The interval may be as long as 
desired—or as short as a day or less. Thus checks 
of Nalco treatment effectiveness, as well as 
prompt detection of unexpected increases in cor- 
rosivity, are practical and accurate with the 
Corrosometer. 


How Corrosometer Works .. . 


Utilizing the Kelvin electrical bridge circuit, the 
Corrosometer compares resistances of two similar 
probes: one protected from corrosion, the other 
directly in contact with the liquid or gas in the 
equipment under test. Corrosion of the unpro- 
tected probe increases its electrical resistance, 
and the difference between probe resistances is 
directly convertible to corrosion-rate readings of 
high accuracy. 
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Corrosometer readings are taken quickly and accurately, indoors or out. 
instrument leads are attached to probes mounted in corrosion trouble 
spots. One instrument serves virtually any number of probes. 


Retractable probes, for easy replacement with- 
out shutting down the system, and probes for 
high temperature and high pressure systems 
make the Corrosometer a valuable tool in check- 
ing Nalco Results in all types of corrosion-prone 
equipment. 

Your Nalco Representative can give you full 
details on both the Corrosometer and Nalco 
corrosion inhibitors. Call him today —or write 
for descriptive literature. 


Refinery Corrosion Probe 





Retractable probe can be installed through a gate valve; 
replaced quickly without taking equipment off line. 


National Aluminate Corporation is now 
NALCO CHEMICAL COMPANY 
6216 West 66th Place + Chicago 38, lilinois 


Subsidiaries in England, Italy, Mexico, Spain, Venezuela 
and West Germany 


In Canada—Alchem Limited, 
® Burlington, Ontario 
Serving Industry through 
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Name your temperature. A performance-proved Pabco pipe or block 
insulation will maintain it at economical levels up to 1900° F. 

With Pabco Caltemp, 85% Magnesia, or Prasco Insulations, heat losses 
are reduced to an absolute minimum . . . finest performance assured. 
For data on technical advantages, case histories, or engineering 
consultation . .. write... or contact one of Pabco’s insulation engineers. 


Fibreboard Paper Products Corporation * San Francisco 19 + Chicago 54 + Houston 4 + New York 16 + Los Angeles 


hls 
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United Refining keeps expanding—first Unifiner in 
1953, second in 1959—both designed by Blaw-Knox. 


Now on stream: a new hydrogen treating system at United Refining Company's 
Warren, Pennsylvania, refinery. The system upgrades naphtha used as feed stock for catalytic reforming. 
The Unifiner, together with modifications Blaw-Knox made to the catalytic reformer, increases output 
of high octane gasoline. United Refining and Blaw-Knox worked together to install the first application 
of this process in 1953. Since then, Blaw-Knox has designed eight other hydrogen treating units with 
capacities ranging up to 15,000 barrels a day. Process pioneering requires a fresh outlook and technical 
skill found at Blaw-Knox. For details, contact Blaw-Knox headquarters in Pittsburgh, 
Pennsylvania. Branch offices in New York; Haddon Heights, New Jersey; Washington, <f 
D.C.; Birmingham; Chicago; and San Francisco. Plant builders for industry ... 





Unifining system comprises stripping tower (left), horizontal flasher drum and heat 
exchanger train, vertical heater, and the reactor. This system is a process licensed 
by Union Oil Company of California and Universal Oil Products Company. 
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The largest laboratory of 











Flowmeters and manometers are just Three full stories are devoted to test- A Fisher engineer obtaining frequency 
two types of precision equipment ing and proving the quality of all response data of Fisher equipment 
used for accurate measurement in Fisher equipment. under test on an oscillograph. 

this unique laboratory. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 
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Miticm etGe in the world 


where research engineers 
develop and perfect the quality 
of Fisher products 


 Hroy is a remarkable facility. It’s the nerve center of 
a 3-story laboratory built to duplicate every con- 
ceivable field condition under which any Fisher product 
might operate. There’s no other like it, anywhere. The 
engineers shown are keeping keen observation on the 
operating characteristics of such Fisher equipment as 
pressure regulators, liquid level controls, diaphragm 
control valves...plus many other types. There are 
literally hundreds of these complex and abnormally 
rigid tests which Fisher controls are subjected to before 
they are released to the user. 


QUICK FACTS ABOUT THE 
FISHER LABORATORY 


@ It is equipped with vessels capable of storage pressures 
up to 2500 psig. These vessels discharge into five flow 
metering lines ranging in size from 4 inches to 12 inches. 


@ It is possible to test with either air or water at 400 psig 
pressure. One 4-inch line is capable of 2500 psig pressure 
for air or water testing. 


@ All flows are metered with orifice plates and differential 
manometers. Liquid flows can be metered up to 6000 GPM 
and gas flows up to 7,000,000 SCFH. 


@ Actual flow test curves are recorded on each Fisher valve 
design. This gives a visual record of the operating char- 
acteristics of each piece of Fisher equipment and proves 
that its performance in the line will precisely match pub- 
lished data. 


@ It is an approved laboratory for determining official ASME 
capacity ratings on safety and relief valves used on unfired 
pressure vessels. 


The end result of these combined facilities and constant 
vigilance is the building and maintenance of user con- 
siete | This comprehensive booklet contains valve sizing fidence ...so that when an instrument man says “‘put 
squipavent and capacity charts obtained from thousands of actual a Fisher in the line’? he knows that it will perform as 


laboratory flow tests for all Fisher body types and : 
a. le 
ph. inner valve styles. promised and guaranteed. 


4 


Send for Bulletin AL-8 


FISHER GOVERNOR COMPANY (4}74,/ 951 
Controls 


ED BY... | Marshalltown, lowa / Woodstock, Ontario / London, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT CO., CORAOPOLIS, PENNSYLVANIA 





SINCE 1880 
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AMOCO CHEMICALS—A NEW 


Five 
AMOCO Additive 


Product Bulletins 
to help you 
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| Here are five informative bulletins 7 
- 











that give technical data helpful in art 
“ eit O 

evaluating Amoco Additives. Bulle- yan? 

tins document with test data and ent” 

comparative illustrations, the per- <erS : iN es 

formance of motor oils and gasolines pe ad! 

containing Amoco Additives. Typi- 

cal physical and chemical properties 

of the additives are included. Tech- 

nical service by experienced petro- 

leum additive engineers, to assist 

you in the use of Amoco Additives, ta Ts amoco CHEM 

is also available. HEMICA 
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AMOCO 193 INHIBITOR \ d 
Gives information on this multi-functional Viscosity -if 
zinc dithiophosphate motor oil additive 

which inhibits oil oxidation, protects bear- : but 
ings from corrosion, and prevents exces- aA Linear iso 

sive wear of critical engine parts. 
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AMOCO 200 SERIES DETERGENT- 
INHIBITOR ADDITIVES 

Data are given on the use of a number of 

the outstanding detergent-inhibitor addi- PRODUCT BUL 
tives of this series in making motor oils. —_——-- - 
All are combinations of Amoco's unique 


barium detergent and zinc dialkyl dithio- 
phosphate inhibitor. 


AMOCO 600 VISCOSITY 

INDEX IMPROVER Amoco 520 Si 
Contains data on how AMOCO 600 VI 

Improver helps provide easier starting, in- M D . 
creased gasoline mileage, less ORI, greater etal eactiv: 
shear stability, better oil mileage. Useful 

blending chart included. 
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AMOCO 520 SERIES METAL 
DEACTIVATORS 

information is provided on extending stor- 
age life of copper-contaminated gasoline 
stocks, heating oils and diesel fuel with 
metal deactivators of this series. 















AMOCO 530 SERIES GASOLINE 
ANTIOXIDANTS 


Each of the three major chemical types of 


Amoc 
] gasoline antioxidants, for economical pro- O ° 
| S30 Series 





tection from gum formation, are included 
in the AMOCO 530 Series. Here are data 


on all of them. Antioxidants 
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AMOCO CHEMICALS CORPORATION 531, 532, "Sj8°°UP consi, . Fire © 530 Sink ieateon 
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910 S. Michigan Avenue, Chicago 89, Iilinois hemtical types of 2 24 includes Preduets— Amoco 
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BaW LECTROSONIC 


A New Name for Carbon Steel Heat Exchanger Tubing 


Dependability Proved by Five Years’ Extensive Field Service 
You get substantial savings with this sounder, more uniform tubing 


B&W LECTROSONIC—a new name for heat exchanger 
tubing—is manufactured under the most exacting meth- 
ods of quality control in the industry, to give you new 
standards of dimensional exactness and uniformity, 
ease of installation, and dependability—plus dollar- 
saving economy! 

You can save on installation time. Every tube fits right 
and rolls in easily because it’s uniform in size and toler- 
ances. It bends easily with the weld in any position. 
The weld is checked five ways—including 100% ultra- 
sonic inspection—to give assurance of dependability. 


This superior quality tubing was developed to meet the 
needs of the petrochemical industry for a dependable 
electric resistance welded carbon steel tube that is easily 
workable, strong, and less costly than seamless tubing 
formerly required. 

B&W LECTROSONIC Tubing is available now either 
direct or through distributors. 

Write today for B&W Bulletin TB-431 for full in- 
formation—or call your nearest B&W District Sales 
Office. The Babcock & Wilcox Company, Tubular Prod- 
ucts Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TA-9033-WP4 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Maintenance Cost Too High? 
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cost you 


How much time, effort, and money is spent 
cleaning, resurfacing and/or replacing flanges 
to replace the seal ! 


Expensive? Yes! 
Why not find out about Gask-O-Seals and 
save! Here are the facts: With Gask-O-Seal, flange 


LLIN 
Vnsssx:0t: V4;0 


Note metal to metal contact. 
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ES 


every year? 


faces require little or no cleaning or resurfacing 
of flanges when replacing the seal — and Gask-O- 
Seals are re-usable. 

Gask-O-Seals save money and effort in many 
other ways, too. They are visually inspectable, do 
not need to be re-torqued, there is no material 
creep and they are non-directional, non-flexible, 
easy to install. They provide no-leakage sealing, 
can not blow out, and there is no wear due to pulse. 

Now available to fit ASA standard flanges. 
Write for free catalog. 


arker SEAL COMPANY 


ULVER CITY, CALIFORNIA and CLEVELAND, OHIO 
A DIVISION OF PARKER-HANNIFIN CORPORATION 
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MORE THAN MEETS THE EYE 


Pastel and bright color combinations used in this Hudson designed and built plant 
are utilitarian and also pleasing to the eye. 

But beyond the eye appeal is the built-in 30 years experience of Hudson 
in building gas processing plants in most gas producing regions of the free world. 

Such experience combined with constant alertness for improvements results 
in trouble-free plants, built on time, with careful balance between capital cost and 
operating cost to assure maximum return on the investment. 

The above pictured absorption plant processing 300 million cubic feet per 
day of gas at about 1000 pounds pressure is located on the Mermentau River in 
Cameron Parish near the Louisiana Gulf Coast, and was designed and built for 
the Superior Oil Company. 

A refrigerated absorption process is used with provision for future further 
refrigeration down to minus 50°F to increase gas throughput and / or product recovery. 
The plant has operated uninterruptedly since initial test start-up in October 1958. 


DESIGNERS AND CONSTRUCTORS OF MUO ser, 
PROCESS PLANTS FOR THE OIL, GAS, 

/ CHEMICAL, AND MINERAL INDUSTRIES ENGINEERING CORPORATION 

FAIRVIEW STATION e¢ HOUSTON, TEXAS 


9935 Santa Monica Blvd. 122 East 42nd St. 199 Bay Street 17 Stratton St., Picadilly 


. 6 6 Corrientes 1115 Rua Mexico 45 
Beverly Hills, California New York 17, N.Y. Toronto, Ontario, Canada London W. 1, England 


Buenos Aires, Argen. * Rio de Janeiro, Brazil 





Time: One hundred years ago —1859, 
Place: Titusville, Pennsylvania. 


Event: The first U.S. oil well ‘‘came in” at 69% feet. And from it and its 
successors have come endless miracles of oil. 

Today, petroleum gives us fuels that are capable of moving man 

from earth to the moon and beyond. Such explorations can bring new 

knowledge of incalculable value. 

But no less certain than the conquest of space is that we will have ever better fuels 
and lubricants for travel on the ground, on the sea, and in the air— 

new and exciting products for the farm, industry and the home. 

Today it is estimated that one quarter of all the money spent by U. S. 

industry on research is spent by the petroleum industry. 

And as chemists study the endless ways to rearrange oil molecules to make i 
useful products, we can see that the age of petroleum has only begun. 


Standard Oil Company (New Jersey) Esso) 4 
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Giant compressor and generator engines are cooled by 26 TRANE Fluid Coolers at 6 
Trans-Canada stations. Both horizontal and vertical air discharge types are used. 


| Trans-Canada, longest gas pipeline in the world, 
chooses Trane Fluid Coolers to cool engine water! 


The Trans-Canada Pipeline System—2,294 miles long— 
provides market outlets for reserves of Alberta natural 
gas, serves Western Canada, and the great industrial 
areas of Eastern Canada. 


Because this pipeline passes through country where 
winter temperatures are very low, it was necessary to 
install engine jacket water cooling equipment that would 
function at 40 degrees below zero! 

Trans-Canada chose TRANE Fluid Coolers for this 
important job. 26 TRANE units serve the initial six com- 
pressor stations. Air cooling was considered essential— 
and TRANE Fluid Coolers have shown that they can 


Small TRANE Horizontal Air Discharge Coolers cool the 
engines used to drive the 250-kilowatt generators (three per 
station) which supply electrical power on stations not served 
by a utility. 


operate efficiently under all weather conditions. 


More and more transmission companies are turning 
to TRANE for cooling equipment. Many have reported 
simplified maintenance, a minimum of adjustment prob- 
lems. And engineers know that they can depend upon the 
accuracy and completeness of TRANE capacity ratings— 
tested in the industry’s most complete laboratory, where 
as many as 90 different temperature readings are taken 
across the face of a heat transfer section! 

When you have a fluid cooling problem, turn to 
TRANE! Just call your nearby TRANE Sales Office— 
or write TRANE, La Crosse, Wisconsin. 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR 
CONDITIONING, HEATING, VENTILATING 
AND HEAT TRANSFER EQUIPMENT 


— mee y 
LIMITED, TORON 








For “set it and forget it” gas drying— 


Kemp Dryer protects instrument 
lines at —25° for Quaker State’s 
Farmer’s Valley, Pa. plant. Fully 
automatic operation saves time and 
manpower, yet provides dependable 
service on a 24 hour basis. 


Here’s the nerve center of every Kemp Fully 
Automatic Gas Drying Unit. Drying process 
gasses and inerts . . . air for pneumatic instru- 
ments and tools . . . liquids . . . for pressurizing 
anhydrous liquids . . . this panel controls the 
Kemp Dryer surely and safely. Once timed to 
meet your program, it provides efficient drying on 
a continuous basis, without worry or excessive 
maintenance. 

Note the precision with which even the wiring 
is connected. It’s typical of the thorough work- 
manship going into every component of the Kemp 
Dryer. Kemp Dryers are built with care; built to 
last and perform year after year with dependabil- 
ity resulting from a quarter century’s experience. 


@ ¢ 


Convection inert Gas 
Dryers Generators 


Whether your operation calls for a completely 
automatic Kemp Dryer, a semi-automatic model, 
or a simple, manually operated unit, there’s a 
model and capacity to meet your needs. Kemp 
Field Engineers will gladly study your problem 
and make complete recommendations, even down 
to the proper desiccant (we select from over 20) 
to do your job best. 


Your Kemp Representative is listed 
in Chemical Engineering Catalog. Cal! 
him for full information when you 
plan a new installation or wish to up- 
date an old one. Or write for Bulletin 
D-102. THe C. M. Kemp Mec. Co., 
405 E. Oliver St., Baltimore 2, Md 


% | 


Nitrogen Oriad 
Generators Dryers 


Come to Kemp | 
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you'll have no “fogged-in” temperature 
readings with RMC thermometers 


When you walk past an RMC thermometer you can always read the dial clearly 
—indoors or out, winter or summer. There will never be any interior fogging 
to obscure the dial. 


That fact also assures you—if you are concerned with low temperature 
readings—that you don’t have to worry about “bi-metal freeze-up”— 
a problem which can be considerably more serious than the obscured dial. 


Both problems are caused by internal moisture which in one case 
condenses on the crystal, and in the other case freezes on the bi-metallic 
temperature re-acting element to “freeze” temperature readings 

at the lowest level. 


RMC thermometers just don’t have these problems because they are 
assembled and hermetically sealed under controlled, low humidity 
conditions. Each instrument is tested by immersing in water for 
fifteen minutes to be sure that no moisture will ever get in. 


This is the kind of extra precaution our engineers like to take here because 
we are proud of the continued “in-service” accuracy of RMC thermometers. 


We know that each one of our thermometers is accurate to within 14 to1% 

of scale range when it leaves here—and we also know that it’s 

going to stay that way regardless of the humidity conditions or temperature 
conditions to which it will be subjected. 


Unvarying accuracy and dependability are the features of RMC 


instruments—and we’ve found, in our years of making thermometers, yt ne haem 
liquid level, and pressure gauges, that real accuracy is the result of RMC 3”-dial straight 
: ° . form thermometer. 
unwavering attention to detail. As with all other 
models, the RMC 
: . . 5 . . . i ealin 
If you have any problem involving indicating instruments of this type, ae pte a ¥ 
give us a phone call—or wire or write. If we don’t carry such an instrument pangs emprtg 
in stock, our engineers will be glad to work with you in the never effect its 


accuracy or 
development of one to fit your exact needs. readability. 


ROCHESTER MANUFACTURING CO., INC. 
38 ROCKWOOD STREET + ROCHESTER 10, N.Y. 


LIQUID LEVEL, TEMPERATURE AND PRESSURE INSTRUMENTS 


Representatives in all Principal Cities 
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LOW-SPEED TURBINE DRIVES 


tailored to meet your requirements 


For more than half a century, Terry has been one 
of the principal suppliers of turbo-gear units for 
driving slow-speed fans, generators, paper ma- 
chines, large pumps and the like. Each unit is 
designed to meet the job requirements. The paper- 
machine drive illustrated is a good example of this 
individualized engineering. 

In service at a large southeastern paper mill, the 
unit delivers 750 HP at 3350/500 RPM, with steam 
conditions of 450 Ibs., 660°F and 50 lbs. back pres- 
sure. Equipped with a variable-speed governor, 
operated by remote control, the speed of the unit 


For more data on advertised products, use Readers’ Service Cards, last page. 


may be varied through a 10:1 range. Other features 
include forced-feed lubrication to turbine and gear 
bearings, and automatic shutdown and alarm in 
case of low oil pressure. 

Whatever your requirements for low-speed tur- 
bine drives, a Terry engineer will be pleased to 
discuss them with you. Bulletin S-140 covers the 
full line of Terry turbines; Terry gears are de- 
scribed in bulletin S-130. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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Aloyco Valves in General Chemical’s new “dream” plant 


The Aloyco Valves you see here are con- 
trolling the flow of 98% acid in the new 
sulfuric acid plant of General Chemical 
Division, Allied Chemical Corporation, 
at Elizabeth, New Jersey. 

The plant utilizes most modern proc- 
essing techniques. All equipment was 
chosen for its special ability to contrib- 
ute to operating efficiency and long life. 

For example, valves made in Aloyco 20, 


an alloy exceptionally resistant to 
corrosion from sulfuric acid, were speci- 
fied for handling spent and sludge acids, 
as well as finished strong acid and oleum. 

When you are selecting valves for cor- 
rosive service, remember only Alloy Steel 
Products Co. specializes in Stainless 
Steel Valves exclusively. Call our local 
representative or write us at 1301 West 
Elizabeth Avenue, Linden, N. J. e2 


Longer Lasting 
ALOYCO 


VALVES 


; 
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‘ne a 
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ALLOY STEEL PRODUCTS COMPANY @. 


Boston - New York - Wilmington - Atlanta + Buffalo - Pittsburgh - Chicago + St. Louis - San Francisco * Los Angeles 


éwot 





NEWS ON TEXACO PROGRESS—ASPHALT PRODUCTION 





After 5,000 years of mud... 
superhighways of petroleum 
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A YESTERDAY. Muddy roads clutched at the world’s wheels, 
slowing transportation to a worm’s pace. Then at last, man found 
he could make smooth, hard-surfaced roads from asphalt — a non- 
volatile form of petroleum. In the early promotion of asphalt road- 
building, Texaco took a prominent part. 





<q TODAY. Texaco is one of the world’s largest manufacturers of 
asphalt products. These products make possible great ribbons of 
smooth superhighways, as well as airport landing strips. They are 
used for roofing, battery boxes and many other useful items. 
Texaco’s leadership and growth in this field result from its — 
of constantly planning for the future. THE TEXAS COMPANY 


TEXACO 


«-» CONSTANT PROGRESS 
IN OIL’S FIRST CENTURY 
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CUT OUT THE COKE 











During refining of crude stock 
at Union Oil's Oleum refinery. 
petroleum coke is produced 
as a valuable by-product. 
When coke drums become 
full, they are “decoked” with 
a high pressure water jet 
which first drills out a pilot 
hole, then cuts the coke loose, 
moving it out of the tower in 
slurry form. Safety dictates all 
metal flexible lines. The solu- 
tion —Chiksan Swivel-Jointed 
All Steel Decoking Arms. 
These rugged units provide 
free turning rotation with all 
movement carried out in a 
predetermined arc. Service 
life of the Chiksan Decoking 
Arms is measured in years and 
maintenance involves an occa- 
wheels, sional packing replacement. If 
found your equipment or plant lines 
a non- require flexibility, let Chiksan 
It road- swivel joints provide the an- 
swer with less maintenance, 
limited replacements, and the 
safety that only steel can 
provide. Write today for lit- 

erature and price lists. 


LOOK INSIDE A SWIVEL JOINT. Detailed attention to 
detail. Precision machining and specific packing 


seals for specific services. These are the quality-plus 
features built into every Chiksan Swivel Joint. 
- : 


i SS CHIKSAN COMPANY-BREA, CALIFORNIA + CHICAGO 5, ILLINOIS - NEWARK 2, NEW JERSEY 
“Det-62 ; 
pt. ; 


Well Equipment Mfg Corp (Division), Houston 1, Texas * Subsidiaries Cniksan Export Company « Chiksan of Canada Ltd 
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HANDLING 
“PROBLEM” 
FLUIDS 
OR GASES? 





t 


Specify ALUMINUM GATE VALVES by Darling 


Where you’re handling highly corrosive proved-in-use as the most generally 








materials...or where valve weight is a 
factor... Darling Aluminum Gate Valves 
make sound economic sense. 


High-corrosion-resistant aluminum 
alloys...carefully selected and thor- 
oughly tested by Darling metallurgical 


corrosive-resistant aluminum alloys in 
use today. 

Double disc parallel seat principle 
assures maximum life under the most 
exacting service conditions. ““No 
pocket” discs and wedges prevent 











engineers...areused accumulation of line scale or sludge. 
Alumi flanged end gat . se s% 
an ese for structural and Wedge design reduces friction to a mini- 
other types of ends. Can pressure-containing mum, assures positive sealing and ease 
be furnished with inside 


screw stationary stem. parts. They’ve been of operation. 
DARLING 


DARLING VALVE & MANUFACTURING CO, Bes 


. ra 
Williamsport 31, Pa. hae 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Gait 19, Ont. VALVES 
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HOW TO HEAT AND AGITATE LIQUIDS IN TANKS 
efficiently, economically, and with less noise 


Do it with plant steam and SK Steam Jet Heaters. 


These Heaters utilize the jet principle to mix steam 
with a cold liquid, uniformly and without the noise 
and vibration usually associated with such operations. 
Since all of the heat in the steam is absorbed by the 
tank liquid being heated, operation is efficient. Be- 
cause the jet action of the Heaters produces agitation 
and circulation, you need no additional equipment to 
perform these functions. Furthermore, since Steam 
K Fig. 301 Noiseless Heater SK Fig. 315 Circulating Heater Jet Heaters have no moving parts (except an ad- 
for Tank Heating for Tank Heating justing spindle on some pipe-line types), you get 
long, trouble-free service without costly supervision 
and maintenance. 

The illustration above shows tank heating being 
accomplished using SK Sparger Nozzles—one of the 
several types of Heaters offered by SK. Units of this 
type are ideal for use where uniform agitation is 
SK Fig. 320 SK Fig. 327 required over a large shallow tank area. In operation, 

; eel a jet of steam issuing through the nozzle entrains 
Continuous Slurry Heater tank liquid through the suction opening. Conden- 
Heater for Pipe-Line sation takes place immediately upon mixing of liquid 
for Pipe-Line | Heating and steam and the stream of heated liquid is dis- 
Heating charged at considerable velocity providing con- 
stant agitation. 

Several other types of SK Steam Jet Heaters—for 
both tank and pipe-line heating—are shown at left. 
Complete details on all types are contained in 
Bulletin 3A which is available on request. 


. 
JET APPARATUS: Ask for Condensed Bulletin J-1. 
ROTAMETERS & FLOW INDICATORS: Ask for Condensed Bulletin M-1. @ ahs 02. lg ng 


VALVES: Ask for Condensed Bulletin V-1 COMPANY 
MANUFACTURING ENGINEERS SINCE 1876 








HEAT TRANSFER APPARATUS: Ask for Condensed Bulletin HT-1. 


GEAR PUMPS: Ask for Bulletin G-1 2217 State Road, Cornwelis Heights, Bucks Countv. Pa. 
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The Image of CF eI... producer of 








CLAYMONT 
STAINLESS-CLAD PLATE 


This giant steelman symbolizes CFel 
... one of America’s top-ranking primary 
producers of quality steel products. He 
reflects CFelI’s pledge...“not merely 
to sell but to serve”... by supplying 
ever-improved products for industry’s 
new and more demanding requirements. 
Products like CFa«I-Claymont Stainless- 
Clad Steel Plate. 


Claymont Stainless-Clad Plate... 


¢ provides the same protection—against 
corrosion, abrasion or product con- 
tamination—as solid stainless steel, 
on applications where only one side 


of the plate is exposed to such wear 
factors. 


¢ provides the economy of a carbon or 
alloy steel backing plate. 


¢ is supplied in AISI stainless specifi- 
cations 304, 304L, 316, 316L, 316Cb, 
321, 347, 405, 410, 430 and ASTM spec- 
ifications A-263 and A-264, plus others 
to meet special requirements. 


The stainless cladding... from 5% to 
50% of total plate thickness... is insep- 
arably bonded to the backing plate. 


Get full details from the CFalI sales 
office nearest you. 














CFal-CLAYMONT PRODUCTS: Carbon Steel Plates - Alloy Steel Plates - CFa&! Lectro-Clad 
Nickel Plated Steel Plates - Clay-Loy High Strength Low Alloy Steel Plates - Flanged 
and Dished Heads - Manhole Fittings and Covers - Fabricated Steel Plate Products 

Large Diameter API Pipe 






THE COLORADO FUEL AND IRON CORPORATION STEELS SE 
' In the West: THE COLORADO FUEL AND IRON CORPORATION —Albuquerque » Amarillo - Billings - Boise - Butte - Denver - El Paso « Farmington (N. M.) » Ft. Worth 
j Houston » Kansas City « Lincoln - Los Angeles - Oakland - Odessa - OklahomaCity « Phoenix - Portland (Ore.) - Pueblo - SaltLakeCity - San Francisco - SanLeandre 
Seattle - Spokane + Tulsa « Wichita 
In the East: WICKWIRE SPENCER STEEL DIVISION—Atlanta - Boston - Buffalo - Chicago - Detroit - New Orleans - New York - Philadelphia 
CF&l OFFICE IN CANADA: Montrecl - CANADIAN REPRESENTATIVES AT: Calgary - Edmonton - Vancouver - Winnipeg 6921 








78 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 38, No. & 


use 
2 


MUELLER: drilling machines 


TO TAP LINES 


TIE-IN LINES 


RECONDITION VALVE SEATS 


STOP-OFF LINES 


.. » SAFELY under pressure 


Mueller Small Drilling Machines are widely 

used for making hot taps. But these ma- 
chines have many other important applica- 
tions and uses that do not always involve 
drilling. They are the basic machines used 
to perform the many different No-Blo oper- 
ations. 

These No-Blo operations, which were de- 
veloped by the Mueller Co., permit hot taps, 
tie-ins, transfer of service from one line to 
another, repairs, replacements and a host 
of other tasks to be done in a completely 





D-4 DRILLING MACHINE | 
Drills Ys" through 2¥s” 

500 p.s.i. at 100° F. 

250° F. at 375 p.s.i. 

Hand operated 


Other drilling machines 


controlled manner. All work is done safely 
and simply under pressure without escape 
or loss of fluid. 

Ask your Mueller Representative or write 
direct for full information on Mueller’s com- 
plete line of No-Blo Drilling Machines and 
Fittings—and what they can do to solve your 
piping problems. 

Available for use with lines up to 12” at 
pressures to 1200 p.s.i. Suitable for air, 
water, gas, crude or refined oils, steam or 
chemical piping of any kind. 


E-4 DRILLING MACHINE 
Drills Ye" through 1’ 

500 p.s.i. at 100° F. 

250° F. at 375 p.s.i. 

Hand operated 


MUELLER Co. 


available for pressures to Re. ~~ 
1200 p.s.i. and temperatures to “ Pty 
500° F. and for drilling from rR 
%" through 12”, 


DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles: 
in Canada: Muelier, Limited, Sarnia, Ontario 
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A gauge glass installed...and two more on the shelf 


Make short work of gauge glass re- 
placement—when the replacement is as 
near as your stockroom shelves. You'll 
cut down time. 

Take three gauge glasses the next 
time you order from your distributor. 
That gives you one for the gauge right 
away, a second for regular replacement, 
a third to cover special emergencies. 


And here’s another tip—don’t rely on 
any old type gauge glass. Insist on regu- 
lar replacement with PyrREx®, Corn- 
ING®, or MACBETH® to avoid trouble. 

These gauge glasses last longer—be- 
cause they’re harder to break! They 
stand up better to just about every 
clouding hazard. They easily resist high 
temperatures and high pressures. 


One of these brands is just right for 
your gauge. Get some from your regu- 
lar mill supply dealer. And remember— 
ask for three for each gauge! 

(Corning makes sight glasses, too— 
from tough Pyrex brand glass. Use 
them whenever you must see what’s 
going on inside your processing equip- 
ment. Your distributor has them.) 


Coening meand research it Clad CORNING GLASS WORKS, Corning, N. Y. 
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SUFFERING FROM 
COALTAREPOXICATION ?* 


* Overexposure to coal tar epoxy claims 








TW 


Caustic Soda 5% 
Room Temp. 


Sedat Hypochlorite 5% 
Room Temp. 
Pp 


HH 


Sodium Chloride 20% 
Boiling 


‘oom 
| B ¢ dD 


Sour Crude 
120°F 


Aviation Gas tru kno Octane Salt Spray (scored panels) 
R Temp. 


Knife scrapings across diagonal 
score reveal degree of undercutting. 


J ‘ 
| 
| e 


Sulfuric Acid 30% 
Room Temp. 


c 
Distilled Water 
Boiling 


Sulfuric Acid 10% 
Room Temp. 


6 € y ) ) c i ( ) 


Distilled Water 
140°F 


e 
4 
Aromatic petroleum 


JP-4 Jet Fuel 
120°F hydrocarbon solvent —120°F 


Try these tests to end the confusion a 


So many conflicting claims have been made about virtually 
every coal tar epoxy coating on the market that prospective 
users are finding it difficult to fish out the facts from a sea of 
superlatives. 

Perhaps you can find your answer by duplicating any or all of 
these laboratory tests comparing the four leading coal tar epoxies. 


THE TESTS: The rods and panels illustrated here were carefully 
coated to the four manufacturers’ specifications and then 
subjected for three months to the corrosive agents indicated 
above. The wide range of tests included varying concentrations 
of chemicals, ambient and elevated temperatures, weathering 
and all usual types of exposure. 

THE RESULTS: Some results were predictable, such as the 
failure of all four coatings to withstand aromatic petroleum 
hydrocarbon solvent. But striking differences occurred in such 
tests as oxygenated salt water, when only Coating A (Amercoat 
No. 78) resisted undercutting. Products B, C and D were 
all blistered and undercut to varying degrees. In none of the 
remaining tests was Amercoat No. 78 excelled, and in most 
cases it showed marked superiority. 
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CONFIRMATION: The properties attributed to No. 78 in these 
tests have been substantiated repeatedly in actual field use. 
Applicators like it because it (1) gives dependable, all-around 
protection, (2) sprays more easily than competitive products, 
(3) builds thick films without difficulty because of its higher 
solids content, and (4) dries thoroughly but at a moderate 
rate, avoiding the extremes of prolonged tackiness and fast-dried 
brittleness. 

Because of the unusual importance of these tests to prospective 
users of coal tar epoxy coatings, we have prepared illustrated 
copies of the complete report. Write for yours today! 


(Amercoat No. 78 was formerly designated No. 1686) 


Dept.. VH 
4809 Firestone Boulevard 


8 South Gate, California 


CORPORATION 


921 Pitner Ave. 360 Carnegie Ave. 2404 Dennis St. 6530 Supply Row 
Evanston, Ill. Kenilworth, N.J Jacksonville, Fia. Houston, Texas 
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Operator of overhead crane (top, right) and workmen on shop floor are dwarfed by the 
enormousness of this surface condenser casing fabricated by B-L-H’s Eddystone Division. 


No welding job too big for vast B-L-H facilities 


No welding job—not even the biggest pressure vessels 
—is too large for the facilities of Baldwin-Lima- 
Hamilton’s Eddystone Division. The fabricating shop 
covers 15 acres and is divided into 13 bays, each 80 ft. 
wide and 600 ft. long. 

Sheer size does not, of course, even begin to tell 
the whole story. From automatic tracer flame cutters 
to individual hand welders, we have a tool for every 


conceivable operation. And there is no reason for you 


BAULUDWIN :- LIMA: HAMILTON 


EBEddystone Division 
Philadeiphia 42, Pa. 
Hydraulic turbines » Weldments » Dump cars + Nonferrous castings + Diesel engines » Special machinery + Bending rolls » Ship propellers 
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to spend money transporting formed parts to Eddystone 
for welding—or completed weldments to some other 
shop for machining. We can handle every phase of the 
job—from design right through to delivery. No wonder 
sO many companies bring the big ones to B-L-H. 

Our illustrated Weldment Bulletin 7001 will give you 


an excellent idea of our vast facilities. You should have 


itin your files. For a copy, write to B-L-H Corporation, 


Philadelphia 42, Pa. 


cs 
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ONE OF THE WORLD'S MOST MODERN TUBE MILLS 
IS LOCATED IN DECATUR, ALABAMA* 


South of the Mason-Dixon line—in Alabama—is a plant that is known as one of the 
world's most modern tube mills. 


It's Wolverine Tube's Decatur plant and from its quarter-mile long reaches comes a 
seemingly never-ending stream of drawn and extruded copper, copper alloy and aluminum 
tube and extruded aluminum shapes. 


Wolverine Tube is proud that it has been able to play such an important part in the 
Southland's industrial growth—depends on this plant to provide fast, convenient service 
to the ever-expanding south and south-eastern market areas. 


Because it places such great stress on customer service Wolverine also operates 
a large, newly-modernized plant in Detroit, Michigan, as well as maintaining a nation- 
wide network of sales offices and mill depots. 


In addition to the production of highest quality tubing Wolverine’s Decatur plant is 
also equipped to provide customers with complete fabrication services. 


Wolverine Salesand Technical Representatives are fully-trained specialists capable, and 
anxious to provide competent guidance in the use of tubing for all kinds of applications. 


So remember—East, West, North and South—wherever your company may be 
located you are as close as your telephone to Wolverine’s top quality tubing, extruded 
shapes and service. May we hear from you soon? 


*The Other One? Wolverine's newly-modernized Detroit plant. 


URANIUM DIVISION 
GOODMAN LUMBER DivISION 
iieidnom uae eenaoen CALUMET & HECLA, INC. 

ba Conodc: 17236 Seuwthfield Road 
CALUMET & HECLA OF CANADA LIMITED 


WOLVERINE TUBE DIVISION Allen Park, Michigan 





cossney ntcus ne WOLVERINE TUBE 
CALUMET DIVISION 
or 
CANADA VULCANIZER & EQUIPMENT CO. LTD , 
UNIFIN TUBE DIVISION Manutacturer puality 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPT. 13 E. 40TH ST. NEW YORK 16, NEW YORK 


August, 1959—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 






































Whatever 
the 
temperature 





there’s a Bethlehem Nut to do the job 


Each meets ASTM Specification A-194. 


Each comes in the full size range. 





GRADE 2 GRADE 2H GRADE 4 GRADE 4L 
moderately high temper- higher temperatures severe temperatures low temperatures 
atures and pressures and pressures and pressures 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation neTHUEHE) 
BETHLEHEM STEEL mua 
ces Se 
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The Mail Bo-x... 





Editor’s Note: Below is an answer 
to a letter from PETROLEUM REFINER 
to Leroy E. Burney, surgeon general 
of the United States, protesting his 
recent derogatory statements about the 
refining industry. Dr. Burney had tes- 
tified before a House committee re- 
garding increased cooperation of other 
industries seeking less air pollution. “I 
cannot say the same thing for oil re- 
finers,” he was quoted as saying. PR’s 
letter cited the research instituted and 
money expended ($66 million since 
1956) by oil refiners on air pollution 
control. The reply: 

Your letter of May 18, 1959, to the 
Surgeon General, concerning his testi- 
mony before the House Appropria- 
tions Subcommittee, has been referred 
to me, as this office has responsibility 
for the Public Health Service air pol- 
lution program. 

The Surgeon General’s comments 
were not part of a prepared statement, 





Summary Cited 
To The Editor: 


In our article, “These Factors Affect 
Rate of Return,” (July 1959, page 117) 
you deleted our summary and conclusion 
section. In this section we made two 
points, 1) our feeling on the importance 
of interest rate of return and, 2) a pos- 
sible standard to use. The following is 
excerpted from the deleted section of our 
article and contains these two points. 

“We have shown the various factors 
that are not included in a return. One 
may get the impression that we do not 
believe that a rate of return has a useful 
place in an investment decision. This is 
not so! The rate of return reduces the 
costs and income numbers into a single 
comparative number and as such fulfills 
an important objective. We would like 
to see the factors encompassed by a rate 
of return expanded; i.e. use a statistical 
approach to incorporate market predic- 
tion and process design confidence levels 
into a rate of return. The point we are 
making is that a rate of return, alone, 
should not be used to make an invest- 
ment decision. 

“If all the other factors have been 
evaluated, and a decision rests on the 
magnitude of the rate of return, then a 
useful standard would be the cost of 
equity capital. This cost indicates the 
rate of earnings of a company’s average 
existing investment. Thus, a new project 
should have a rate of return equal to or 
greater than this figure or else if a ma- 
jority of the projects are below, this rate 
will eventually shrink. A company should 
also compare the average return with 
the average for the industry. If they 
find the return lower than the industry’s, 
the new project should be higher than 
the industry’s rate of return.” 


BONNER & MOORE 
ENGINEERING ASSOCIATES 
Houston Louis P. Karvelas 
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but were made in response to the 
chairman’s questions concerning the 
control of automotive exhaust in com- 
munity air pollution. His statement 
did not relate to the much larger re- 
search and control effort by the pe- 
troleum industry in air pollution 
problems arising from its production, 
processing and distributing functions. 

In order to fully clarify the matter, 
the Surgeon General has had a state- 
ment inserted into the record of the 
Senate Appropriations Subcommittee. 
This statement, which will appear in 
the published report of the Senate 
Subcommittee, includes an up-to-date 
highlight summary of auto exhaust 
research activities of the petroleum 
industry. 

Your reference to the activity of 
the petroleum industry in studying 
and controlling refinery wastes is re- 
assuring because the specific problem 
of auto exhaust air pollution is ex- 
tremely complex and is one that will 
require a substantial research effort— 
both by industry and by government. 
The petroleum industry, with its dem- 
onstrated research capacity, is in a 
key position to make significant con- 
tributions in this area of need. 

Wesley E. Gilbertson, Chief 
Division of Engineering Services 
Washington, D. C. 


Collateral Reading 
To The Editor: 

I have read with interest two excel- 
lent articles in your May 1958 issue, 
“Human Relations Can Be Dangerous” 
and “What It Takes To Bargain With 
Labor.” 

I would like to use these articles as 
collateral reading in my Industrial Rela- 
tions course and if they are available | 
would appreciate several copies of each. 

W. Roy Buckwalter, Professor of 
Management 
Temple University 


Philadelphia 


Spots Oversight 
To The Editor: 

After presentation of the paper, “The 
Giammarco-Vetrocoke Processes for Acid 
Gas Removal,” and its subsequent publi- 
cation in PerroteuM Reriner (May, 
1959) we discovered an error which we 
hope to correct, with your assistance. 

The mistake appeared in Table 2, page 
165. The value given for “H:S Out, 
Grain/100 Standard cu. ft.” under “Man- 
chester” should be < 0.1 Gr./100 Std. 
cu. ft., instead of 0.25 Gr./100 Std. cu. 
ft. This means a great deal to the owners 
of this process, who brought the unfortu- 
nate oversight to our attention. 

Actually the Manchester Process is 
capable of producing gas of considerably 
higher purity than indicated in our paper. 
THE FLUOR CORPORATION, LTD. 
Los Angeles 








Example of 


NEW 


ideas in catalysts 
by HOUDRY 


This is what you get when you 
buy catalysts from people who 
are never satisfied with “just 
good enough.” 

You probably remember when 
Houdry announced Houdry 
Mineral Kaolin. It was—and is 
—a top-performing catalyst for 
Houdriflow and other moving 
bed catalytic cracking units. 
High octane gasoline obtained, 
low catalyst makeup required, 
high activity, sulphur resistance, 
high thermal stability and ex- 
cellent regenerability are some of 
its most important advantages. 

But our people have gone be- 
yond its catalytic properties to 
make it still better. Now—in a 
new, spherical form it is a new, 
more efficient catalyst—KAO- 
SPHERES. 

New, added advantages— 
Less catalyst loss in fines be- 
cause KAO-SPHERES don’t 
chip as pellets do. Reduced 
maintenance costs, because 
smooth, regularly-shaped KAO- 
SPHERES are easier on equip- 
ment. Ask us about it. 


UDR 


CATALYSTS 
HOUDRY PROCESS CORPORATION 


1528 Walnut Street, Philadelphia 2, Pa. 





*Houdry means Progress .. . through Catalysis 
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A SPECIAL 
REPORT 
SPECIFYING 
EQUIPMENT 


STEPS TO 
SUCCESSFUL 
SPECIFICATION 
WRITING 


After the process and engineering design is com- 


plete, the specification writer can save his company 
real money on equipment by following these steps: 


Write complete specifications. 

Avoid non-essential details and ambiguous state- 
ments. 

Be realistic in the design conditions you specify. 
Balance practicability, cost and performance. 
Permit manufacturers to quote on standard equip- 
ment if possible. 

Use a standard specification form and vendor’s 
data sheet. They eliminate errors, help in bid eval- 
uation and cut specification time. 

Use code materials where possible. 

Give enough detail to describe the mechanical 
characteristics desired. 

Allow enough time for the vendors to quote. 
Provide time for a thorough bid evaluation. 
Complete all the blanks on your data sheet. 

Allow the supplier to make alternate offers for 
consideration, but point out unacceptable features 
for a particular application. 

Check and double check the operating conditions. 
Give the vendor enough process data so that he 
doesn’t have to guess. 

Don’t go overboard in specifying small details. 
Ask for enough vendor literature to fully analyze 
the bid. 

Let the vendor use his standards or suggest im- 
provements in your design. 

Make a last check—did you tell the vendor what 
you want? / 


Frank L. Evans 
MAINTENANCE AND DESIGN EDITOR 


How to 


Use this guide to help you 
raise questions to the heater 
designer and assure your- 
self that all the essential 
elements have been con- 
sidered 


Frank L. Maker 


Institute Francais de Petrole 
Sein-et-Oise, France 


DESIGNING a fired heater is a 
job for a specialist. To design a 
heater requires a wide range of 
knowledge and experience, involving 
problems of heat transfer, combus- 
tion, and fluid flow, as well as struc- 
tural problems. There are also tricky 
problems of arrangement of the vari- 
ous elements. 

This guide will not qualify you as 
an expert heater designer, but you 
will be able to raise questions to the 
designer and assure yourself that all 
the essential elements have been con- 
sidered. 

The basic requirements for the 
heater are developed when the proc- 
ess heat and material balance is 
made. 


HEAT AND MATERIAL BALANCE 

The operating company’s Process 
Design Section will have made heat 
and material balances for the plant 
in which the heater is required. 
There may even be several of these 
to cover different possible operating 
cases particularly in the case of a 
crude distillation unit. Inherent in 
these balances will be information on 
the fluid to be heated, the tempera- 
ture entering and leaving the heater, 
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Specify Process Heaters 


the exit pressure, and the enthalpies 
at entrance and exit, as well as what 
fraction is in vapor form at the exit 
conditions, This, together with the 
flow rate, best expressed in terms of 
mass flow per hour; will define the 
required heat absorbing capacity or 
“duty.” This information is conven- 
iently presented by use of a standard 
form, such as Figure 1, “Heater De- 
sign Data Sheet.” This should iden- 
tify the heater by a number, usually 
preceded by a letter, such as “F1.” 


The plant and its location should 
also be noted. If there are more op- 
erating cases than one, there should 
be additional sheets for each, iden- 
tified by case number. 


Include Physical Property Data. 
The characteristics of the fluid to be 
heated should be given. If there is 
a possibility that some of it wi!l be 
vaporized in passing through the 
heater, equilibrium flash curves 
should be furnished, preferably at 


Summary 


two or more pressures. This is par- 
ticularly important if the equipment 
is to operate below atmospheric pres- 
sure. Accompanying these curves 
should be the specific gravity and the 
molecular weights of the vapor and 
liquid fractions obtained for each 
point on the flash distillation curves. 


Maximum Permissible Tempera- 
ture Is Often Critical. The higher 
the temperature reached by the fluid, 
the greater is the tendency to decom- 


Do you have to design or specify a fired 
heater for a process plant? 

This article tells what kind of informa- 
tion is needed, and a useful form is included 
to summarize the design basis. It suggests 
maximum allowable heat absorption rates for 
the radiant sections and gives conversion fac- 
tors for converting the absorption rate from 
one of the several bases in use to any other. 
The choice of tube sizes and spacings is dis- 
cussed, as affecting the economy and absorp- 
tion rates. The division of duty between ra- 
diant and convection bank is explained as a 
question of economic design, and the advan- 
tages of several parallel passes of smaller 
tubes as compared with one or a few of large 
size are outlined. The precautions necessary 
in this case to avoid instability of flow and 
coking are emphasized. 

The structural frame, tube supports and 
hangers, and the refractory wall construc- 
tions are remarked on, as well as the burners, 
and the desirability of securing short flames, 
even at the expense of forced draft blowers, 
is pointed out. 
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The minimum desirable instrumentation 
is listed. 

The question is raised as to whether an 
air preheater is justified, and the two prin- 
cipal types in use are described briefly. It is 
also pointed out that if an air preheater is 
included, this changes the economy of the 
convection section and the division of duty 
between radiant and convection sections, re- 
quiring the former to be larger and the latter 
smaller. 

Stacks are discussed from the thermody- 
namic standpoint of available draft and fric- 
tion loss, and the fact that there is an opti- 
mum combination of heat and diameter for 
each case is mentioned. 

Reference is made to the structural prob- 
lems of designing a stack to resist wind loads, 
which involves computing the strength of the 
stack to resist both bending and buckling. 
Finally, the important questions of vibra- 
tions of the stack transverse to the direction 
of the wind, as well as an ovaling vibration 
produced by the same causes, is covered. 
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Fluid Type 





Quantity Bpod. 





Duty ___ Bb, 


Temperatures °F 

Pressure, psia 

Enthalpy Btu/lb. 

% Vepor, by weight 

Water or Steam in Oil, % wt. 


Equilitrium Dist. Curve ionane. 


Kinematic Viscosity 


F, Stokes® F. 





Particuler conditions 
10a. Corrosive fluid 
10d. Salt in oil 


temperature at which corrosion appears F. 





10c. Maximum temperetures allowsble aoe 


Maximum heat sbsorption rete, 





B/hr ft<Av. on 0.D. 





Value of fuel ofl Bbl. 
Lead Factor 


___Gas § /M cu.ft. $0. /M Btu. 





Fuel oil, type 


AHI, Ib/8b1. 





Heating veluve HHV_ ¥E 


Btu/lb, un pia. 





Viscosity of fuel 


— Su fe 





ssu ar 





Gas fuel type. 


Sp. Gr.© 60 F. 





Heating velue, higher A eer. eT ae i, 
prenienes/ 


lower 





ASsumed excess air for design 


: Bethe of cnbon cw é 


* ‘: Soars Rx ay Aces 


FIGURE 1—“Heater Design Data Sheet” is a form sheet that conveniently pre- 


sents heater information. 


pose or crack. Such cracking may 
make products off-color or otherwise 
objectionable, and might even neces- 
sitate expensive treatment or redis- 
tillation of some products. Also, in 
some cases, corrosion may increase 
very rapidly after certain tempera- 
tures are passed. It is therefore nec- 
essary to specify the maximum per- 
missible temperature to which the 
fluid may be heated. Note that the 
highest temperature may not be at 
the exit of the heater but perhaps 
some distance back in the tubes, if 
the rate of pressure drop is high near 
the end. 

The temperature must be based 
on experience with the particular 
fluid. For crude petroleum and resi- 
dues, temperatures in the order of 
725 F. to 750 F. are commonly given 
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as maxima. Of course, such tempera- 
ture limits do not apply when the 
purpose of the heater is to produce 
a molecular rearrangement, as in 
thermal cracking, reforming or vis- 
cosity breaking. 


What Are the Data for Fuel and 
Combustion? On Figure | there are 
also blanks for the type of fuel and 
its heating value. This should prefer- 
ably be the lower heating value, in 
terms of Btu per pound of fuel. Even 
for gas fuel, this is a better relation- 
ship than heating value per cubic 
foot, as it has to be put in terms of 
mass eventually to make the compu- 
tations of air-fuel ratio. 

For fuel oil, the ultimate analysis 
in terms of hydrogen, carbon, sulfur 
and any other component should be 


given as well as the specific gravity 
(or API gravity), and also the vis- 
cosity at two temperatures. This is 
needed to determine the temperature 
to which the fuel must be heated for 
good atomization. 


For gas, in addition to the heat- 
ing value, preferably the lower heat- 
ing value in Btus per pound, an ulti- 
mate analysis is also useful, although 
there are available certain correla- 
tions of heating value and specific 
gravity (referred to air) that can be 
used in many cases. The percent of 
sulfur by weight should be included, 
unless this can be given as the mole 
fraction of H.S. In the case of some 
natural gases there may be appreci- 
able fractions of carbon dioxide or 
nitrogen, or both. It is important to 
note this, if so, because it not only 
affects the combustion characteristics 
and heating value but the operation 
of the CO, recorder that will be pro- 
vided to control the amount of air 
for combustion. 


Be Sure Heater Is Not a Process 
Bottleneck. The process heat and 
material balances will be used to de- 
termine the sizes of all of the various 
elements entering into the plant. In 
doing so there will be included cer- 
tain intended and certain unin- 
tended margins of safety factors, 
particularly in the fractionating col- 
umns. First, there is always a degree 
of uncertainty in the design of such 
equipment and a difficulty exists in 
determining just what is the maxi- 
mum limit of capacity. This is par- 
ticularly the case with a new type of 
design or process. Next, there is a 
tendency for the operators to wish to 
protect themselves against future 
possible changes in specifications that 
will require better fractionation than 
they are now using. To provide for 
this possibility, the column may be 
designed with more plates and for 
higher reflux ratio than is presently 
needed. If these anticipated require- 
ments do not happen, there is avail- 
able extra capacity to make the pres- 
ent day products. Different possible 
operating cases may also provide 
margins here or there in the equip- 
ment. Finally, there is the point of 
view often held by management 
that a unit is a total failure if its 
capacity proves to be 5 percent be- 


PETROLEUM REFINER—V ol. 38, No. 8 


Th f m= 


-— «5 ee = ee ee * eS 








ravity 
e vis- 
his is 
‘ature 
-d for 


heat- 
heat- 
1 ulti- 
ough 
rrela- 
ecific 
an be 
nt of 
uded, 
mole 
some 
preci- 
de or 
int to 
; only 
ristics 
ration 
e pro- 
of air 


ocess 
t and 
to de- 
arious 
nt. In 
d cer- 
unin- 
uctors, 
g col- 
legree 
F such 
ists in 
maxi- 
$ par- 
ype of 
ep is a 
rish to 
future 
is that 
1 than 
de for 
jay be 
id for 
ssently 
quire- 
avail- 
> pres- 
ossible 
rovide 
equip- 
int of 
ment 
if its 
nt be- 


No. 8 


low the design capacity, but every- 
body is quite happy if it turns out 
to be 50 percent over. As a re- 
sult, all provision for uncertainty 
must be added on top of the de- 
sign basis. If the uncertainty is 
evaluated at, say 15 percent, the unit 
must be designed for 115 percent, 
plus or minus 15 percent, rather 
than for 100 percent plus or minus 
15 percent. This means that fre- 
quently the column turns out to 
have a capacity of 130 percent or 
more, if all uncertainties turn out 
favorably. For this larger capacity 
the heater duty is correspondingly 
increased, plus a further few percent 
because the heat transfer equipment 
will not have the same favorable 
leeway, and the outlet temperature 
from the heat exchange array will be 
a little below the design temperature. 
Sometimes the designer attempts to 
provide for this margin by using low 
design heat absorption rates in the 
heater, but this is not sufficient. The 
correct way to make the design is 
in a carefully planned and consistent 
fashion, by providing a design for an 
increased fluid flow and duty, as well 
as leeway in the heat absorption 
rates. 

The heater is one element that 
cannot have its capacity increased 
readily after it is built, as can be 
done by adding heat transfer area 
to the array or putting larger impel- 
lers in pumps. If the furnace is the 
limiting element in the plant, it will 
never be known what the maximum 
capacity of the column might be. It 
is well to be generous here. 


Setting the Maximum Allowable 
Radiant Heat Absortpion Rate. 
Modern fired heaters absorb by radi- 
ation 60 percent to 70 percent of the 
total heat absorbed in the heater, al- 
though this is influenced by the tem- 
perature at which the oil enters the 
heater. This still leaves the combus- 
tion gases quite hot, 1,500 F. to 1,800 
F., and usually a convection section 
is added to recover as much addi- 
tional heat as is economical. The 
radiant surface, including its sup- 
porting casting, refractory walls and 
a portion of the supporting frame 
and casing costs more per square 
foot than does the more compact 
convection bank. It can be shown 
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TABLE 1—Conversion of Heat Absorption Rates for Tubes Spaced Two Diameters 























Average frenees fomeep 
Multiply Number———~ Abeogetien A Absorp’ Absorp 
on Most on Wall on on 
To Obtain Covered Circum- Projected 
tL Element By Tubes’ (ferential Area Area 
Absorption on most exposed element. . 1.000 1.125 1.780 0.568 
Average absorption on wall covered | 
We Be ns GURUS 560s teh 6 os ce ets 0.8800 1.000 1.570 | 0.500 
Average absorption on circumferential ; | 
WON sao eee V As cach PER 6 il 0.562 0.640 1.000 | 0.319 
Average absorption on projected area. 1.76 2.000 3.140 saa ts 1.000 











TABLE 2——Effect of Tube Spacing on Average Rate of Heat Absorption Per Square 
Circumferential 











Foot of Area 
Spacing Diameters 1% 2 2% 3 
Average absorption rate compare i with most | 
yon oO 5° eR aR gags eae 0.465 0.56 0.635 | 0.68 
Ratio to rate for 2 diameter spacing. 0.83 1.00 1.135 | 1.217 
' 














that the cheapest over-all cost will 
be obtained if the radiant heat ob- 
sorption rate is made as high as 
practicable. 

The radiant absorption rate has 
been expressed in different ways by 
different investigators, as follows: 

1. Btu per hour per square foot of 
projected tube area. 

2. Btu per hour per square foot of 
external tube surface (circumferen- 
tial area). 

3. Btu per hour per square foot 
on the most exposed element of the 
tube. This is the same as the rate 
on an equivalent plane surface ab- 
sorbing the same heat as does the 
tube bank. 

4. Btu per hour per square foot 
on the total wall surface covered by 
radiant absorbing tubes. 

Sometimes more than one of these 
will be used in the same reference. 

The projected tube area has little 
to recommend it. It does not show 
that the total heat absorption de- 
pends on the tube spacing. 

The absorption on the circumfer- 
ential area is the most commonly 
used method. However, this also does 
not show the effect of tube spacing. 
It is, furthermore, quite misleading 
if there are two rows of tubes, one 
behind the other. 

The absorption rate on the most 
exposed element is the method that 
determines the maximum absorption 
rate, and the one that must be used 
to make the radiation heat balance. 
This is the basic design criterion. 

The absorption per square foot of 
wall surface behind the tubes is use- 


ful for determining the amount of 
furnace wall that must be covered 
with tubes. 

However, for a given spacing of 
tubes in terms of diameter, these 
rates are mutually interconvertible. 
Table 1 gives such a table for tubes 
spaced two diameters center to cen- 
ter. Similar tables can be made for 
other spacings using the data of 
Hottel.* 

How is the maximum permissible 
absorption rate determined? The 
maximum permissible heat absorp- 
tion rate is determined by experi- 
ence with the particular fluid being 
heated, in a furnace of similar de- 
sign. The limitation is the rate at 
which the thin film of oil next to the 
hottest side of tube begins to crack 
and deposit coke. This depends on 
the nature of the fluid being heated, 
the average temperature of the fluid 
in the tubes, and on the fluid veloc- 
ity. A higher radiant heat absorp- 
tion rate can be permitted with 
colder fluids and higher velocities. 
In steam boilers, rates of 60,000 
Btu/hr ft? are not uncommon. Some 
data reports up to four times this 
rate, with exceptionally pure, silica 
free water. The companies that de- 
sign heaters have in the past rec- 
ommended radiant absorption rates 
of 12,500 to 15,000 Btu/hr ft’ of 
circumferential tube surface. In re- 
cent years rates up to 17,500 Btu/hr 
ft? have been offered. In practice 
rates up to 50 percent higher than 
these are not uncommon. 

For thermal cracking and reform- 
ing service, the tubes are operated 
with the expectation that coking will 
occur, and the firing rate is reduced 
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as the temperatures of the tubes rise. 
The highest radiant absorption rates 
I have seen have been in thermal 
cracking heaters, although to attain 
them, cores were placed in the tubes 
that were first found to become 
overheated. This caused an increased 
velocity and delayed the ‘“coking- 
up.” 

In making the heater design it is 
usually assumed that the heat ab- 
sorption in the radiant section is 
uniform. Actually this is not so, but 
the tubes nearest the burners receive 
more radiation. If the coldest fluid 
is passed through these tubes that 
are most exposed, the heater will 
have a higher capacity. 

Does the type of fuel affect the 
maximum permissible radiant ab- 
sorption rate? The answer to this 
is no. This maximum is determined 
by the condition inside the tubes, and 
the heat released per square foot of 
radiant absorbing surface can always 
be adjusted in the design to give the 
maximum permissible rate that has 
been found satisfactory. While the 
performance of a given heater might 
be somewhat different with fuels 
ranging from say, methane, to a 
heavy fuel oil, the difference is much 
less than some of the published ar- 
ticles indicate, and heaters are often 
operated interchangably on natural 
gas or fuel oil. Inspection of the radi- 
ant absorption rates in the extensive 


test data of Lobo and Evans* shows 
high rates for both fuel oil and gas. 

What is the best tube spacing for 
the Radiant Bank? Return leaders 
are available with minimum center 
to center distances of the tubes from 
1% to 2 diameters, depending on 
the tube size and pressure ratings. 
Maximum tube spacing for standard 
headers are 22 or 3 diameters. 

The average absorption rate per 
square foot of circumferential area 
increases with the tube spacing as 
shown in Table 2. This table shows 
that six tubes spaced 11 diameters 
on centers and covering nine diam- 
eters width of wall will absorb the 
same amount of heat as 5 tubes 
spaced two diameters and covering 
10 diameters width of wall. It is 
then a question as to whether the 
saving of one tube and its header 
amounts to more than the cost of 
the wall section of one diameter 
width, In general it is more econom- 
ical to use the two diameter spacing. 
If the tubes are of more expensive 
alloy than carbon steel, such as 
chrome-nickel, an even greater spac- 
ing will be economical. 

Double rows of tubes are not eco- 
nomical. It was formerly quite com- 
mon to have double rows of tubes 
on the walls of heaters. Nelson* ap- 
pears to favor this. He points out 
that a single row of tubes spaced 
two diameters acts as though it cov- 
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FIGURE 2—Relations between diameters and lengths of tubes to give the same 
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total areas and over-all pressure drops with different numbers of passes in parallel. 






ered 88 percent of the wall, while a 
double row acts as though it covers 
98.6 percent. He fails to carry this 
to the logical conclusion that two 
rows cost twice as much for tubes 
and headers and only absorb 12 per- 
cent more heat. I have seen no re- 
cent heater designs with double rows 
of tubes on the walls. 

How is the tube diameter chosen? 
For a given working pressure, the 
cost of a tube varies approximately 
as the square of the diameter. Re- 
turn headers, being geometrically 
similar, vary in weight and cost 
approximately as the cube of the 
diameter. For a given total surface, 
smaller tubes are obviously cheaper. 
On the other hand the pressure drop 
per unit length varies as 1/D*. To 
be able to use smaller diameter tubes 
and have a reasonable pressure drop, 
it is necessary, usually, to have some 
passes in parallel. 

Figure 2 shows how the diameters 
and lengths of tubes vary with the 
number of passes for arrangements 
all having the same total area and 
over-all pressure drop. If the length 
is L, and the diameter D, for a 
single pass, for n passes the length 
of each pass would be L, = L/V/n 
and the diameter D, = D/\/n. The 
total weight of the tubes would be 
proportional to 1/\/n for n passes as 
compared with a single pass. Thus 
the cost of the tubes for four passes 
will be half that for one pass. These 
relations are, of course, approximate, 
since they are, in effect, based on the 
inside diameter for pressure drop 
while the weight is closely approxi- 
mate to the inside diameter plus the 
tube thickness. Also, no account is 
taken of the extra thickness that may 
be included for corrosion allowance. 

Tube passes. Because of some 
unfortunate experiences with coking- 
up caused by flow instability, there 
was formerly a prejudice against 
parallel passes, and many furnaces 
were designed that had pressure 
drops in the hundreds of lbs. per 
square inch. Now that the causes of 
these difficulties are known, it is no 
longer necessary to have very large 
pressure drops. Even for rather large 
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heaters, this can be kept in the range 
of 100 psi. To avoid trouble the fol- 
lowing precautions are essential. 


© The velocity of the fluid should 
be kept fairly high in the con- 
vection section so that a consid- 
erable fraction of the pressure 
drop will occur in the tubes 
where no evaporation may be 
expected. This has a dampening 
effect on any tendency to un- 
stable flow. 


There should be as many paral- 
lel passes in the convection bank 
as there are in the radiant bank 
at the point where they join. 
(Each pass in the convection 
bank may consist of two parallel 
passes for each one in the radi- 
ant bank.) 


There should be no further 
branching of passes in the radi- 
ant bank, up to the point where 
vaporization starts. Branching 
into additional parallel passes 
may start there, as required by 
the increasing volume, but this 
branching should be like that of 
a geneological tree with no cross 
connections between the cousins. 
There should be no cross con- 
nections between the parallel 
passes except at the beginning of 
the convection bank and the end 
of the radiant bank where the 
transfer line or lines connect. 


The practical difficulty is to ar- 
range the passes so that each 
pass has as nearly as possible 
equal exposure to the radiation 
in the combustion chamber. It is 
easy enough to have one pass up 
each side wall of a heater, 
branching to four on the roof. 
By the use of jump-headers, two 
paralle! passes can be placed on 
each side of the two sidewalls, 
possibly branching to a total of 
eight on the roof. With tubes on 
the floor, two side walls, and 
roof, four, or possibly eight par- 
allel passes can be installed in a 
rectangular heater of square 
cross section. Various types of 
cellular arrangements have also 
been used. Mu!tiple passes can 
also be arranged readily with 
vertical tubes in a cylindrical 
combustion chamber or with 
vertical tubes in a cellular ar- 
rangement. 
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FIGURE 3—The “mule ear” type re- 
turn tube header is the most commonly 
used in the process industry. 


How to compute pressure drop if 
there is vaporization in the tubes. If 
some of the fluid is vaporized in 
passing through the tubes, which is 
common and even desirable to keep 
the maximum temperature down, 
the computation of the pressure drop 
is somewhat more complicated than 
with liquid phase alone. In most 
cases (except for vacuum operation ) 
this is most easily done by Ludwig’s 
method (this is described in the 
author’s paper “Flash Flow Pressure 
Drop In Heaters” published in the 
November, 1955, issue of Petrro- 
LEUM REFINER). 


Tendency is to design for long 
tubes. The cost of the return head- 
ers is usually more than the cost of 
a tube 30 or 40 feet long. For this 
reason there has been a tendency to 
design heaters with longer tubes, 60 
feet or more, to save header costs. 
There are some disadvantages in 
this, as the convection bank, which 
is frequently placed on top of such 
heaters, also gets long, and it is dif- 
ficult to get the flue gas velocity 
high enough to obtain a reasonably 
high transfer factor. 


Return tube header types. The 
tubes of a heater are connected in 
series by return bends. In some cases 
where it is known that cleaning will 
not be required, welded return 
bends may be used. Generally, how- 
ever, each tube will have a header 
at one end that will have a remov- 
able plug to permit cleaning. If 
much cleaning is required, remov- 
able plugs will be provided at both 
ends of each tube. 


The most commonly used header 
of this type is the “mule ear” type, 
shown in Figure 3. This is available 
from a large number of manufac- 





FIGURE 4—A modern “screw lock” re- 
turn header is based on an original crude 
ca by The M. W. Kellogg Co. in 


turers in a wide variety of sizes, ma- 
terials, and pressure ratings. There 
is one disadvantage of this type of 
header for very high temperatures. 
The plugs generally have a rather 
small taper to facilitate getting a 
tight seat. The central screw, how- 
ever, can easily become hotter than 
the mule ears because it is fairly 
well surrounded, and the mule ears 
can more readily lose heat and re- 
main cooler. The differential expan- 
sion on this account may develop 
rather large stresses which force the 
plug into the body, gradually en- 
larging the seat. The same forces 
have also been known to cause 
shearing of the acme threads on the 
central screw. 

Another type of header is the so- 
called “screw-lock” type, as shown 
in Figure 4. The plug in this header 
has a rather flat bevel (like a globe 
valve) instead of a sharp conical 
form, and the screw is in a position 
where the temperature differences 
are less than in the mule ear type. 
This header has been somewhat 
more expensive in the past, but with 
increased production perhaps the 
cost difference will decrease. 

Special, streamlined plug types can 
be obtained, which, together with a 
smooth flow passage in the header 
body, results in a lower pressure 
drop than the usual header. These 
cost more, and have the disadvan- 
tage that the plugs can easily be- 
come cemented in place by coke and 
becomes difficult to remove. It is 
probably true that if the pressure 
drop in the header is so high that 
the extra cost of this type is justi- 
fied, it is probably also uneconomi- 
cally high in the tubes as well. 

Therefore, it would be better to 
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Q=1740 (oe) (a) | 





Tos 


QR Maximum Permissible Radiant Absorption Rate 
Qe Rate Of Heat Release, Btu/Hr.Ft.2 

Tys Pseudo Flame Temperature 

Ta Temperature Of Combustion Space 


Tg Tube Temperature 


FIGURE 5—Use this original author’s chart to find the temperature of the com- 


bustion space. 


reduce the velocity by larger tubes 
or more passes. 

Groove specification. Tubes are 
generally rolled into headers. There 
are various types of grooves used in 
the tube seats to secure a tighter 
and firmer attachment with a mini- 
mum amount of distortion in the 
rolling process. If you have other 
heaters in your plant, you will prob- 
ably wish to specify the type of 
groove to conform to your stand- 
ards, to facilitate maintenance. 

There has been some development 
in welding tubes to headers. This in 
general can only be done on one end 
of the tube because of lack of room 
to do the welding with the tube in 
place. A pair of tubes is made into 
a hairpin by welding to a header, 
and the opposite ends are rolled into 
headers of the roll-in type. 

How are the gas temperatures and 
division of duty between radiant 
and convection sections computed? 
The temperatures at various places 
in the heater are computed step by 
step as follows: 

1. Take as a basis one square 
foot of radiant absorbing surface in 
the heater. This should be a square 
foot of the equivalent plane surface. 
The rate of heat absorption on this 
surface will be the same as that on 
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the most exposed element of the 
tube. Decide on the basis of the fluid 
heated and its temperature, what the 
maximum permissible radiant ab- 
sorption rate will be for the design. 
Call this Q,. 


2. Estimate the temperature on 
the outside tube surface. This will be 
the fluid temperature plus the tem- 
perature difference through the tube 
walls plus whatever fouling resist- 
ance experience indicates. This 
should be computed for the most 
exposed element. 


3. For this tube surface tempera- 
ture, plot a curve showing the fur- 
nace temperatures required to give 
particular rates of heat transfer by 
radiation, using the Stefan-Boltz- 
mann law: 


Q, = 1740 Te r* Tb \‘ 
1000 /  \ 1000 


Where 
Q. = Btu/hr ft? on most exposed 
surface 
T, = Furnace Temperature, in de- 
grees 
Rankine = Degrees F + 460 
T,, = Outside Tube Surface Tem- 
perature, Degrees Rankine 





(Note that the absolute temperature 
is used in this computation, but it 


will be convenient to plot it in terms 
of degrees F.) 

Lobo and Evans describe such a 
chart (see Figure 5) but in their 
presentation they include an allow- 
ance for the heat absorbed by con- 
vection on the tubes in the radiant 
section and also divide by a coeffi- 
cient ¢ to take care of the difference 
in radiation from gases and black 
bodies, the average beam length of 
the radiation through the gases, a 
shape factor, and the fraction of the 
combustion chamber walls that is 
refractory rather than absorbing sur- 
face. They actually plot Btu/hr ft* 
found as the sum of the radiation by 
the Stefan-Boltzmann law and the 
convection, divided by the factor ¢. 
In effect, this means that their chart 
predicts that the gas temperature 
will be somewhat higher to produce 
a given rate of radiant absorption 
than would be given by the Stefan- 
Boltzmann law. 

I have found by computing a con- 
siderable number of the test data 
given in their paper for the usual 
box type heater that I can get a 
good correlation of temperatures and 
absorption rates by using the Stefan- 
Boltzmann curve, neglecting the heat 
absorbed by convection, and taking 
¢@= 1.0 (in effect, ignoring this 
also). This makes a considerably 
easier computation, and the gases in 
it combine to act as though they 
constituted a black body at the tem- 
perature of the outgoing gases. 


4. On this curve, plot the maxi- 
mum heat ‘absorption rate that has 
been chosen for design, expressed in 
terms of Btu/hr ft? on the most ex- 
posed surface, which is the same as 
the absorption rate on the equivalent 
cold plane surface A,, in the Lobo 
and Evans paper. The two co-ordi- 
nates of this point are the combus- 
tion chamber temperature and the 
heat absorption rate in Btu/hr ft? on 
the most exposed surface. 


5. For this temperature, and for 
the lower heating value of the fuel 
and the amount of combustion air, 
including excess chosen, compute the 
pseudo-flame temperature (See Lobo 
and Evans again), and plot this on 
the zero ordinate. Draw a straight 
line back through this point and 
heat absorption value plotted on the 
curve, until it intersects the line of 
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atmospheric temperature (conven- 
tionally, 60F). This will give the 
Btu/hr ft? that must be released. 
Call this Q;. Then Q,/Q; is the 
fraction of the heat released per 
square foot per hour that is absorbed 
by radiation, 

6. The temperature of the com- 
bustion chamber found in Step 4 
will usually be in the range of 1,600 
F. to 1,800 F. This still leaves about 
half of the heat of the fuel in the 
gases. It usually is economical to add 
a convection section to recover some 
of this heat. This must be deter- 
mined by an economic balance, tak- 
ing into account the value of the 
heat, the transfer factor, the cost of 
the surface per square foot, includ- 
ing a proportionate cost of the 
headers, and the payout period. This 
may indicate that it will be economi- 
cal to recover 70 to 80 percent of 
the heat available from the range of 
the combustion chamber temperature 
down to the entering oil tempera- 
ture. Call this amount of heat Q,. 
The total heat absorbed in both 
radiant and convection sections is 
then Q, + Q, and the overall furn- 
ace efficiency is then 


E> Q; 
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on centers. 


For each square foot of radiant 
section plus the convection section 
the heat absorbed per hour is Q, + 
Q.. The total square feet of radiant 
surface is obtained by dividing the 
total duty by QO, + Q.. The surface 
thus found is the equivalent plane 
surface having the same radiant ab- 
sorption as the most exposed element 
of the tubes. This can be converted 
into other forms by applying the 
factors from Table 1. Having found 
the overall efficiency, the fuel rate 
and the weight of the combustion 
gases can be computed. The con- 
vection bank can then be designed 
by conventional methods. 

Details of the convection bank. 
It is often difficult to get an ar- 
rangement of the convection bank 
that will have the relatively high 
gas velocity required to give a rea- 
sonably high transfer factor. For the 
convection bank, the headers should 
have centers as short as possible and 
still permit nesting the headers at 
60-degree angles. Usually this re- 
quires at least 1% diameter spacing. 
The bundle may be made more com- 
pact by using smaller tubes, with two 
or more tubes in parallel for each 
pass staring the radiant bank. This 
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FIGURE 7—Typical roof tube hangers (shown above) are 


also spaced 10 feet on centers. 


FIGURE 6—Typical side wall tube hangers and brackets 
(left) for 3%-inch tubes are spaced approximately 10 feet 
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will also be cheaper for a given area. 
Generally, the convection bank 
should be deep in the direction of 
the gas flow and narrow transverse 
to the flow. To give a general idea 
of the gas velocity required, a veloc- 
ity of 25 feet per second will give a 
transfer factor of about 6.3 Btu/hr 
ft?/°F with 4 inch tubes spaced on 
8% inch centers, staggered. 

How should the tubes in the 
radiant and convection sections be 
arranged? There are many possible 
arrangements of tubes in the radiant 
bank. The tendency here is to ap- 
proach the practice of large steam 
boilers and completely surround the 
combustion chamber, as nearly as 
possible. (Large boilers today com- 
monly have all walls, roof and bot- 
tom covered with tubes.) Because of 
the necessity of having headers with 
plugs removable for cleaning, this 
is more difficult for process heaters. 
There must be space to put in burn- 
ers and space for the gases to pass 
to a separate convection bank. The 
usual form for large heaters is a 
rectangular box, but there have been 
some quite large heaters built in the 
form of an A frame with the con- 
vection bank on top. Smaller heaters 
are economically built in the form 
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of a vertical cylinder. In capacities 
up to about 20 million Btu/hr, these 
can be entirely fabricated in the 
shop and shipped to the site as a 
fabricated unit. 

The problem is complicated by 
having to keep the parallel passes 
as nearily uniformly exposed to 
radiation as possible. What will 
probably happen will be that the 
designer will offer a heater similar 
to one he has previously designed 
for about the same capacity, on 
which the many small details have 
been satisfactorily worked out. It 
is better to leave the initiative on 
this to the designer rather than give 
an arbitrary specification that might 
not work out well. 

What about burners and their 
arrangement? The type of burners, 
of course, depends on the fuel, 
whether oil or gas, or both. Furnace 
capacity is often limited by flames 
licking the tube, causing hot spots. 
A short flame is always desirable on 
this account. A large number of 
smaller units is desirable, and this 
may even permit the use of a smaller 
combustion chamber. To obtain 
short flames, the velocity through 


the burner register must be high, of 
the order of 40 to 60 feet per sec- 
ond. This may requires the use of a 
forced draft fan even though there 
is no air preheater. I have known 
the capacity of a heater to be raised 
from 38 million Btu/hr to 52 million 
Btu/hr by installation of a fan and 
reduced register diameter in the 
four burners. 

The burners should not be in- 
stalled too close to the tubes. Three 
to five feet depending on the burner 
size should be provided between the 
centers of burners and tubes on the 
same wall. Where burners are on 
the end walls, about five feet from 
the side walls is good. 

Fuel oil must be atomized to burn 
and this may be done by steam in 
the burner tip or by so-called “me- 
chanical burners” where the oil is 
brought in at high pressures, which 
furnishes the energy to do the atom- 
izing. I have had good experience 
with this type on large burners. 

Gas burners may have a central 
tip that may be interchangable with 
an oil burner, or may be a ring with 
numerous holes surrounding the 
burner refractory orifice. This type 
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FIGURE 8—Channel shaped guides are used for convection bank intermediate tube 
supports. 
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is often used for combination oil and 
gas burners. 

If there is an air preheater, the 
combustion air will be brought in 
through an insulated duct to avoid 
heat loss and to protect the opera- 
tors. The burners have to be of a 
type conforming to this. It is im- 
portant that such ducts be provided 
with expansion bellows and that the 
duct be properly tapered to insure 
an even supply of air to each burner. 


Structural Arrangement of 
Heater. Usually the heater has a 
structural steel frame to which 
tube support castings and hangers 
and end tube sheets are attached. 
The support castings must be de- 
signed to permit expansion, which 
may be % inch in a five-foot cast- 
ing. Sheet steel casings are fre- 
quently used, but where the climate 
is mild, a saving may be made by 
omitting the casing. Roof tube hang- 
wall tube supports should preferably 
holding not more than two tubes 
each, to avoid stresses and warping 
caused by unequal temperatures in 
different parts of the hangers. Side 
wall tube support should preferably 
be of the open hook type. This is 
better than having a web on the hot 
side, as this gets hotter than the 
portion behind the tubes and tends 
to warp. The material must have 
a high strength at high tempera- 
tures, 25-12 chrome nickel being 
commonly used. In many cases the 
designs have been unnecessarily 
heavy, and this material is expen- 
sive. Intermediate hangers spaced 
about 10 feet apart are close enough. 
Some typical designs are shown in 
Figures 6 and 7. 

At the ends of the heaters, tube 
sheets are provided through which 
the tubes pass outside the combus- 
tion chamber to a header compart- 
ment. There are generally cast iron 
with plastic refractory facing on the 
fire side. They are made in sections 
to hold, say, 5 or 6 tubes, and are 
bolted to the structural frame by 
ribs or flanges. These connections 
should also have slotted holes to per- 
mit expansion. 

Convection bank intermediate tube 
supports are also usually of heat 
resisting materials, but not neces- 
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sarily as high in alloying elements. 
It is best not to use large sheets 
holding many tubes, as the portions 
near the hottest gases get hotter 
than the rest and the castings tend 
to warp. A series of relatively nar- 
row plates, holding, say three rows 
of tubes, with lugs to facilitate 
stacking, makes a satisfactory job. 
These may be supported in channel 
shaped guides on the side walls of 
the convection bank enclosure (Fig- 
ure 8). 

End tube supports for convection 
banks may be made larger, as they 
can have refractory facings on the 
hot side, and do not get as hot as 
the intermediate supports. 

Refractory walls have a mild ex- 
posure. The walls of the combustion 
chamber and the convection bank 
enclosure are generally of refractory 
construction, usually one of the 
numerous proprietary designs, in 
which there are many relatively 
small refractory blocks, often with 
interlocking grooved faces, that are 
supported on castings which are in 
turn supported on the steel frame. 
All of the details of these refrac- 
tories and their supporting means 
are worked out by the suppliers of 
the refractories. 

As compared to large steam boil- 
ers, the temperatures in process heat 
are relatively low, and refractories 
suitable for the very highest tem- 
peratures are not necessary. Refrac- 
tories of the insulating type are 
available, that have a much higher 
resistance to heat flow than solid 
firebrick and these permit the use 
of thinner and lighter walls and 
roofs. A certain amount of plastic 
insulation is placed over the outside 
of the refractory walls and roof, 
partly to act as a seal to prevent air 
being drawn through the walls by 
the lower pressure inside the com- 
bustion chamber. The amount of 
such insulation has to be limited so 
the castings that support the walls 
and roof are not exposed to exces- 
sive temperature. If there is no steel 
casing, this plastic may in turn have 
a seal-coat containing asphalt, gen- 
erally included as an emulsion. 

Provide anchorage for transfer 
lines. Where the radiant tubes dis- 
charge into a header connection to 
the column transfer line, a solid 
anchor attachment should be made 
to the heater frame. This prevents 
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transfer line expansion forces from 
being applied to the furnace tube 
bank and shoving the tubes around. 

Precautions for the foundation. 
Usually the heater will rest on a 
concrete foundation. This may be a 
slab, if the soil bearing pressure is 
good, or it may be supported on 
piling, with the slab supported by 
concrete beams. If the floor of the 
combustion chamber is practically 
at ground level, some means of ven- 
tilating and cooling the top of the 
slab should be provided. No amount 
of insulation under a refractory floor 
will prevent the slab becoming over- 
heated with resultant calcination of 
the concrete, unless there is a means 
for actually removing the heat that 
passes through the refractory floor. 
A layer of hollow tile, laid end to 
end to form air ducts under the 
floor, will do this. Care must be 
taken that the ends of these ducts 
are not blocked where the columns 
are anchored to the slab. The end 
nearest the stack can have a duct 
connected to the stack or to the 
inlet of the forced draft fan, to pro- 
duce the necessary current of air 
through the floor ducts. 


MISCELLANEOUS ITEMS 
Header Compartments. The re- 
turn headers extend into a header 
compartment box provided with 
hinged covers and latches. The in- 


FIGURE 9—Simple design peep hole opens inward. 
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side of these boxes should have a 
couple of inches of plastic insulation 
to maintain uniform temperatures in 
the headers and reduce heat loss. 
There should be about 1% inches 
clearance behind the headers, so that 
with the use of a mirror the tightness 
of the rolled joint into the header 
can be checked during the hydro- 
static test. 


Be sure there is enough clearance 
between the header and the door to 
permit expansion of the tubes when 
they are heated. This might be as 
much as 6 inches. 


Peep Holes should be provided 
through the refractory so that all of 
the exposed sides of all of the tubes 
in the radiant section can be in- 
spected to detect formation of hot 
spots. This usually requires a number 
of peep holes. A simple design for 
a peep hole door is given in Figure 
9. The door opens inward and is 
made of a heat resisting alloy, with 
the frame of cast iron. A flared 
opening must be provided in the re- 
fractory walls to permit the required 
angle of view. 


Manway Doors. One or two man- 
way doors, with cast iron frames, 
should be provided to permit en- 
trance into the combustion chamber. 
Refractory bricks are piled in front 
of the doors before they are closed. 
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Steam Smothering Lines. A small 
leak between a tube and its header 
or around a plug may start a fire. 
Small lines to suitable locations in 
the header compartments will permit 
injecting steam that will extinguish 
such small fires and permit continu- 
ing the run to its scheduled com- 
pletion. These lines should run to a 
manifold in a sheltered place. 


Roof, Usually a roof over the heater 
is provided for protection from the 
weather. This is commonly made of 
corrugated asbestos cement mounted 
on suitable framing. If the climate 
is mild this roof may be omitted-— 
the cooling effect of normal rainfall 
is negligible. 


Platforms, Stairways and Lad- 
ders. Suitable platforms must be 
provided for access to all headers 
for inspections and cleaning of tubes. 
For tubes on the side walls this some- 
times makes a problem. Movable 
platforms have been used; or racks 
across which planks may be placed 
at intervals of about two feet have 
been used—these are cheaper. Plat- 
forms should be 4 or 5 feet wide to 
provide room for the men operating 
the tube cleaners. They should, of 
course, be provided with safety hand- 
rails. A stairway rather than ladders 
to elevated platforms is convenient 
to facilitate carrying up the heavy 
tube cleaners and hoses. If a stair- 
way is not provided, a small jib 
crane will be useful to hoist such 
equipment. It is desirable to see that 
the design of the stairs and hand- 
rails conforms to the refinery stand- 
ards. Rise and tread of the stairs, in 
particular, should conform, because 
one get habituated to a usual pat- 
tern. 


Air Supply for Tube Cleaners. 
Piping and quick-detachable connec- 
tions for air for tube cleaners should 
be provided at convenient points. 
Generally, this piping can be at- 
tached to the handrail posts. It may 
even form the mid-rail. 


Racks for Plugs. It is convenient 
to have racks into which the plugs 
and holding members can be placed 
as they are removed. 
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Plug Cleaning Device. A wire- 
brush device, generally air driven, is 
used to clean plugs before replace- 
ment. This is generally portable. 


Tube Rolling Equipment. Although 
not a part of the furnace proper, 
tube rollers and accessories are re- 
quired for construction and mainte- 
nance. They may already be avail- 
able from other heaters if the tube 
sizes have been made to conform. 


Lighting Fixtures. Suitable lighting 
fixtures should be provided to per- 
mit inspection during operation and 
provide light during tube cleaning. 
These should be located so they are 
not exposed to damage from moving 
around the tube cleaning equipment. 
The explosion-proof type fixture is 
sometimes used, but the protective 
grill over the glass makes it difficult 
to keep clean. The vapor-proof type 
with heavy glass enclosure is more 
satisfactory from this point of view. 


MINIMUM INSTRUMENTATION 

For temperatures on the air sys- 
tem. Thermocouple points and in- 
dicator for: Atmospheric tempera- 
ture, out of air preheater, bridge 
wall (entrance to convection bank), 
exit gas from convection bank, and 
flue gas out of air preheater. 

For temperatures on oil side. 
Thermocouple points and indicator 
for: Oil into convection bank, oil 
out of each pass on convection bank, 
oil out of each pass of radiant bank, 
and temperature at entrance to 
transfer line to column. 

For tube skin temperatures. A 
number of points on tubes expected 
to be critical. 

Temperature of fuel oil to burners. 

Draft gages. Entrance to air pre- 
heater in cold side, exit from air 
preheater on cold side, at selected 
burner locations, on outside of reg- 
ister, in combusion space, at burner 
elevations, in combustion space, at 
point under roof, at exit from con- 
vection bank, at exit of air preheater 
hot side, at exit of induced draft 
blower, and at stack breeching. 

Pressure gages. Oil into convec- 
tion bank, oil out each pass in con- 
vection bank, oil out each pass in 
radiant bank (for test purposes, ad- 
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ditional gages as needed), and fuel 
to each burner. 

Fuel meters. For oil, a positive 
displacement type meter to give 
totals plus an orifice type to give 
instantaneous rate. 

For gas, an orifice meter. 

CO, Recorder. To determine the 
percent CO, in the flue gas irom 
which the air-fuel ratio can be de- 
termined. This instrument permits 
operating with minimum excess air. 

Automatic temperature control. 
If the heater is of appreciable ca- 
pacity or in critical service, auto- 
matic control of the fuel rate is 
desirable. This is usually arranged 
to control the temperature of the 
fluid heated and maintain it con- 
stant. A thermocouple in the trans- 
fer line at the heater end will give 
the indication, and the controller 
will regulate the fuel rate. For max- 
imum efficiency the air rate should 
also vary with the fuel rate, but this 
makes the installation much more 
complicated. It is seldom done on 
process heaters, although it is com- 
mon on large steam boiler installa- 
tions. 

At one time it was necessary to 
have considerable amounts of excess 
air to avoid over heating the radiant 
section tubes. This was before the 
designers knew how to design prop- 
erly for radiation. Now, it is prac- 
tical to design and operate a heater 
with a negligible amount of excess 
air. However, to avoid having to ad- 
just the air rate with the fuel, it is 
usual to deliberately provide 25 or 
30 percent excess air. This permits 
the fuel rate to vary up to the same 
excess over normal without produc- 
ing smoke. Thirty percent excess air 
involves a loss in efficiency of about 
3.5 percent if the stack temperature 
is 700 F. 

Automatic fuel cut-off. There 
should be a provision for automati- 
cally cutting off the fuel to the 
heater on the occurrence of any one 
of the following emergency condi- 
tions: 

1. Failure of electric power. 

2. Failure of cooling water supply. 

3. Excessive pressure in fraction- 
ating column. 

4. Excessive temperature in trans- 
fer line from heater. 
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This device should require manual 
reset, after the condition causing the 
shut-off has been corrected. 


1S AN AIR PREHEATER JUSTIFIED? 

If the oil enters the heater at a 
high temperature, it follows that the 
flue gas temperature will also be 
high. If the amount of heat carried 
up the stack is great enough, it may 
be economical to recover some of 
this heat by means of an air pre- 
heater, thus saving fuel. 


Types of Air Preheaters. There 
are two principal types of air pre- 
heaters in use. 

Tubular type. This type consists 
of a bundle of parallel tubes in a 
case. The hot gas usually passes 
through the tubes and the fresh air 
back and forth across (or parallel 
to) the tubes. The tubes are small 
and thin compared with those for 
oil in the convection bank. They are 
usually only large enough to permit 
cleaning easily, about 142 inches in 
diameter and 16 or 14 US. gage. 
The bundles are compact. This 
makes the cost of this surface only 
a fraction of the convection bank on 
a square foot basis. The cost per 
unit of heat transferred is less on 
this account, in spite of the fact that 
the over-all heat transfer coefficient 
is only about half as high as in the 
convection bank because there are 
two gas films to pass through. The 
question thus arises as to whether, 
once having decided to install an air 
preheater, it would not pay to reduce 
the size of the convection bank and 
transfer even more heat by the air 
preheater. Studies along these lines 
indicate that this is indeed desirable, 
and is limted only by the maxi- 
mum temperature that is desirable 
to bring the flue gas to the air pre- 
heater. This is about 1,100-1,200 F. 
Above this temperature the tube 
sheets in the air preheater may start 
to burn out. 

One point should be checked. In 
very cold weather, or at a lower 
than normal rating, it is possible to 
cool the tubes on the cold end below 
the dew point of the flue gas. If 
there is any sulfur in the fuel, there 
will be a formation of sulphurous 
and sulphuric acids on the tube sur- 
face, with very rapid corrosion.’ To 
prevent this, a steam heating coil 
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has sometimes been used at the cold 
air entrance. 


Where a heater may have a rela- 
tively low rating for some operating 
cases, it may be preferable to use a 
parallel-flow heater design rather 
than counterflow, as in this case the 
metal wall does not get to such a 
low temperature. This type of heater 
is not so efficient, but it may easily 
have an economic efficiency as high 
as a counterflow unit that has its 
area reduced to prevent too low 
temperatures. 

Regenerative type. The other type 
of air preheater, which has been 
used principally in boiler installa- 
tions, is the Ljungstrom regenerative 
type. This consists of a large disk 
made of metal with radial and cir- 
cumferential fins, which revolves 
slowly on an axis. At one side, the 
disk passes through a hot gas pas- 
sage. The gases pass through it and 
heat up the metal. The disk turns 
continually and then passes through 
a cold air passage and gives up its 
heat to the incoming fresh air. 

Effect of air preheater on the di- 
vision of duty between radiation and 
convection in the process heater. 
While the air preheater makes it 
economical to reduce the size of the 
convection bank, the heat trans- 
ferred to the fresh air is equivalent 
to having a lower fuel-air ratio and 
it is necessary to add surface to the 
radiant section to prevent exceeding 
the allowable heat absorption rate. 
The graphical design method men- 
tioned previously can easily be mod- 
ified to take care of the case of 
preheated air by moving the pseudo- 
flame temperature and the entering 
air temperature to the right an 
amount corresponding to the air 
preheat. 

Effect of air preheater on the 
stack. An air preheater also has an 
effect on the requirements for the 
stack. It simultaneously increases 
the draft requirements and lowers 
the stack temperature and its draft 
producing ability. The answer is to 
put in an induced draft blower, to 
force the fresh air through the pre- 
heater, ducts and burners. The ob- 
jective is to keep the pressure near 
the roof of the combustion chamber 
as nearly balanced with the atmos- 
pheric pressure as possible, to mini- 
mize hot air leaking out or cold air 
leaking in. This permits reducing 








the stack height to the minimum re- 
quired to discharge the gases where 
they will not constitute a nuisance. 


STACKS 

The stack must be large enough 
in diameter to handle the maximum 
amount of flue gas as produced by 
the heater without excessive friction 
loss and discharge it at a sufficient 
height that it will not constitute a 
hazard or annoyance on adjacent 
equipment. 

The available draft for a stack of 
diameter D feet and height H feet 


may be computed by the following 
formula. 





529 
P= ares (1 —-5 ju 


0.0251 M? (H + D/f) 
p DS 





Where 


P, = available draft in terms of Lb 
force/ft? (1 Ib,/ft? = 5.2 inches 
of water) 

T = Temperature of stack gas, degrees 
Rankine = Degrees F + 460 

H = Stack height in feet. 

M = Mass flow rate of flue gas, 
Ib,,,/sec 

p = Density of flue gas at its tempera- 
ture, lb, /ft® 
f = Friction factor in Darcy-Weisbach 
flow formula. This will be about 
0.016 
D = Diameter, ft. 


The first term is the static draft. 
The next term is the friction loss and 
velocity head loss. D/f is the length 
of stack that would have a friction 
loss equal to one velocity head. 

A minimum height is required to 
produce a given draft with a large 
diameter. For a smaller diameter the 
friction loss will be greater, as well 
as will be the velocity head loss of 
the moving gases leaving the stack, 
and to produce the same net draft 
the stack must be made higher to 
compensate. There is one combina- 
tion of height and diameter that will 
cost the least. 

It is also possible that the height 
of the stack may be limited by the 
Civil Aeronautics Authority ii the 
location is near a city with an air- 


port. 


What Material Should Be Used? 
The cheapest stack is a simple cylin- 
drical pipe of sheet steel. The stack 
need be only one-quarter to five- 
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sixteenths inch thick for heights up 
to 200 feet. A concrete stack, includ- 
ing its heavier foundation, may cost 
as much as $50,000 more than a 
steel one for 9 feet by 180 feet. 

There is no advantage in having 
a conical flared section in the lower 
portion. It costs more and makes it 
harder to compute the natural fre- 
quency of vibrations. 

A steel stack should preferably 
have about 1!/ inches of plastic in- 
sulation on the outside surface, to 
keep the metal hot so condensation 
of acid bearing moisture does not oc- 
cur that would cause rapid corro- 
sion, This also prevents heat loss that 
cools the gases and reduces the draft 
produced, and the capacity. Compu- 
tations made on a 9 ft. x 180 ft. 
stack indicated that the temperature 
of the gases might drop from 600 F. 
to 440 F., a drop of 160 degrees, 
with a cold wind of 40 miles veloc- 
ity past the stack on a cold day, if 
the stack were not insulated. This 
would reduce the maximum capacity 
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of the heater about 442 percent, if 
draft were the limitation. 


Structural and Aerodynamical 
Considerations of a Stack. A tall 
stack is subject to a considerable 
bending moment by direct action of 
the wind. For usual structures, wind 
loads are commonly taken at 15 
lbs/ft? for heights up to 60 feet and 
20 lb/ft? for higher areas. For a 
cylinder, the flow is smoother and 
the resistance less. It is usual to 
compute the drag force on the basis 
of the velocity pressure: 


pu® 

64.34 

where p is the density of the air in 
lb/ft®, u is the velocity in ft/sec. Pu 
is the velocity pressure in lb/ft? and 
C is the drag coefficient. For large 
values of Reynold’s Number, C has 
a value of about 0.35. Applying this, 





Pu=C 


Vv \? 
Pu= 9.00(=t5) ; lb/ft? 


where V is the velocity in miles per 
hour. 

A force of 15 lb/ft? on the pro- 
jected area of a cylinder corresponds 
to a wind velocity of 129 lb/ft? 
which is high enough to be improb- 
able in most locations. 

If the stack has no guy wires, a 
large and massive foundation is re- 
quired. The stack has to be designed 
to resist the bending moment. ‘Its 
strength must be computed for fail- 
ure by bending, which would involve 
yielding in tension on the side to- 
ward the wind, or by buckling, which 
would occur on the compression side. 
Methods of computation may be 
found in Timoshenko’s “Theory of 
Plates and Shells.”® 


In addition to bending away from 
the wind, a steady wind causes vi- 
bration transverse to the wind direc- 
tion. This is caused by the formation 
of eddies on the lee side of the stack, 
that break off alternately on each 
side, resulting in sideways impulses. 
The frequency of these eddies is pro- 
portional to the product of wind 
velocity and stack diameter. 

An unguyed stack has a natural 
frequency of vibration as a cantilever 
that depends on its diameter, thick- 
ness and height. There will always 
be a wind velocity that produces im- 
pulses that will be in resonance with 


the natural frequency of the stack. 
When this occurs the oscillations 
tend to build up to large amplitudes. 
This may cause cracks or complete 
failure. There are a number of ex- 
amples of such cases in the literature. 
The wind velocity to cause these os- 
cillations may be only a fraction of 
the wind velocity required to pro- 
duce collapse by direct bending in 
the direction of the wind. 

The same pulsating forces also 
produce another oscillatory effect. 
This is to produce a flattening or 
ovaling of the circular cross section 
to an ellipse with the major axis in 
the direction of the wind, changing 
back to circular section and then to 
an ellipse with the major axis trans- 
verse to the wind. This flattening 
may be 4 or 5 inches in a 6%-foot 
diameter. It tends to produce stress 
concentrations at irregularities in the 
shape or at weld intersections. The 
stack can be stiffened against such 
ovaling oscillations by welding stiff- 
ening angles around it at intervals 
of about one diameter. 

Operators frequently object to 
having guy wires around their areas, 
but if you are persuaded to leave 
them off, the chances are very good 
that you will have to come back later 
and put them on and be blamed for 
not having insisted on putting them 
on in the first place. 


If guy wires are put on and it is 
possible to locate their anchorages 
symetrically, it should be noted that 
three guy wires are as effective as 
four, as can be shown by a simple 
stress analysis, and cost only 75 per- 
cent as much. 


In any case, the breaching connec- 
tion into the stack should be pro- 
vided with bellows so minor move- 
ments do not start cracks at the 
intersection, which is always a place 
of stress concentrations. This inter- 
section, incidentally should be rein- 
forced along the lines used for open- 
ings on pressure vessels. 
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How to Specify Tanks 


Keep in mind the basic rule 


that the purpose of a speci- 
fication is to tell the bidder 


what you want 


Kenneth L. Lange 


Chicago Bridge and Iron Co. 
Houston 


WHAT DO the bidders need to 
know? What standards should my 
inspectors apply? Should I call for 
a corrosion allowance? How much 


FIGURE 1—Tanks with low shell heights 
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SPECIFYING 
EQUIPMENT 


X-ray? Why all of these fancy ma- 
terial specifications? 

These are only some of the many 
questions encountered by the pur- 
chaser of large steel storage tanks of 
the types commonly employed to 
store petroleum and chemical stocks 
at atmospheric pressure. Just as is 
the case with other major engineer- 
ing structures, a good specification, 
properly enforced, is one, but only 
one, of the ingredients of a job well 
done. The emphasis within the 
specification may vary, though, de- 
pending upon the desires and atti- 
tude of the purchaser and his buy- 
ing policies. 

Certainly it is basic that the speci- 








A SPECIAL 


REPORT 


fication should inform the bidders on 
what is wanted. When well written 
for this purpose it may serve equally 
well as a guide to the owner's in- 
spectors for their use during the con- 
struction period. Since it will become 
a part of any contract or agreement 
between the purchaser and contrac- 
tor it should be sufficiently detailed 
so that it can serve as a basis for the 
settlement of any misunderstandings 
that may arise between the owner 
and builder. 

If the purchaser’s buying policies 
are such that consideration may be 
given to quality features of the offer- 
ing of the bidders, then perhaps the 
specification can be less detailed and 
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like this 14 by 200-foot, 78,000-barrel tank, cut foundation costs in marshy areas. 









99 




















































































A SPECIAL REPORT: HOW TO SPECIFY TANKS 





demanding. Where competition is to 
be reduced to mere consideration of 
low price only, then a specification 
in greater detail, if enforced, may 
raise the standards of some of the 
bidders. Even so, it will not supplant 
careful weighing of the advantages 
offered by each of the bidders. 


Of course there is always present 
the spectre that by asking too much, 
costs may be unnecessarily increased. 
While this is generally recognized, an 
equally important, but less frequently 
considered premise is that by asking 
too little, full value will not be re- 
ceived. Similarly, failure to be ex- 
plicit as to details and requirements 
desired may force the bidders to in- 
clude a high contingency item in the 
price quoted for the work. 

Within the framework of these 
comments we can consider those fea- 
tures of specifications for the pur- 
chase of tankage that are likely to 
result in a better job and greater 
value received. 

An age-old, but often violated, 
maxim in the preparation of speci- 
fications is that results only should 
be named and not the methods of 
obtaining them. The purchaser might 
well reflect here upon the fact that 
the courts have on numerous occa- 
sions held that where a specification 
covers methods, the contractor ceases 
to be an independent contractor and 
is merely acting for the owner. Then 
too, the search for new and better 
ways of attaining the desired results 
can be readily stifled. A good ex- 
ample here is a complete welding 
procedure as a part of the owner’s 
specification. While there may be 
good reason for interchange of ideas 
between fabricators and users of stor- 
age tanks as to the advantages of 
certain techniques which either of 
them may have authored, it seems 
clear that the ultimate selection of 
the method to produce the desired 
and specified result should rest with 
the contractor. He cannot otherwise 
be expected to guarantee it. 


Delivery. Oftentimes a specification 
for purchase will ask that the bidder 
“quote your best price and delivery.” 
While these two criteria may both be 
of interest to the purchaser, so far 
as any one bidder is concerned they 
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may be incompatible. Improvements 
in delivery and completion time can 
frequently be accomplished through 
such costly devices as vecuring ma- 
terials from premium sources, use of 
overtime in both the shop and field, 
and possibly multishift operations. 
The purchaser might well consider 
stating a desired date for completion 
of the facility yet leaving the bidders 
free to name other completion dates 
and corresponding prices if they so 
desire. 


Storage Tanks.” This specification is 
the result of joint efforts of both 
users and manufacturers of storage 
tanks. There can be little criticism 
of tankage constructed following the 
requirements of this specification. It 
is important to recognize, however, 
that it is a set of minimum standards 
so written in order that it might be 
applicable to a wide range of needs. 
Careful engineering of a given proj- 
ect will, in general, disclose those 
areas where some addenda to this 





FIGURE 2—Batteries of small capacity tanks with self-supporting roofs use com- 


mon walkways. 


The construction of a field erected 
storage tank generally takes place on 
property under control of the owner, 
frequently within an existing plant 
facility. If the owner will be in a 
position to furnish utilities such as 
electric power, perhaps compressed 
air, and water, the specifications 
should so state in order that proper 
allowance can be made for this in 
the development of the estimate. A 
strong case can be made for the 
usual requirement that water for 
testing the completed tank be fur- 
nished, pumped, and disposed of by 
the owner. This utility, after all, is 
within his control. 


API Specifications. In the purchase 
and construction of large storage 
tanks probably the most frequently 
applied standard is API Specifica- 
tion 12-C covering “Welded Oil 


standard specification might well be 
applied. 

It is also important to recognize 
that the API Standard 12-C is a 
suggested specificatién only and that 
it does not usually have the force of 
law as do the pressure vessel codes 
and other similar documents. 

A further point that should be 
considered is that many of the large 
storage tank structures are con- 
structed employing proprietary de- 
vices, for example floating roofs; and 
here again the API Standards are 
both general and broad and some- 


times in need of further definite re- 
quirements. 


Tank Sizes. While API 12-C lists 
a number of typical sizes of storage 
tanks these can by no stretch of the 
imagination be regarded as universal 
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standards. Common usage of certain 
proportions for certain capacities of 
tanks has resulted in a type of un- 
official standardization within the in- 
dustry. Examples here would be the 
common 55,000-barrel tank, 100 feet 
in diameter with a 40 foot shell 
height. These proportions have been 
accepted and employed widely not 
only by fabricators but also by users. 
On the other hand, certain specific 
sizes of tanks have been adopted by 
a particular user or fabricator and 
employed by him to the extent that 
he will regard it as a standard size 
even though others may not do so. 


In writing a specification then, the 
use of the expression, “a Standard 
API Storage Tank, 67,000-barrels 
capacity,” needs some further ampli- 
fication. Preferably both the desired 
diameter and height should be stated. 
In selecting the capacities there 
may appear to be a need for unusual 
sizes. The facts are that such tanks, 
with diameters and heights not ordi- 
narily encountered, can be built at 
unit storage costs not differing ap- 
preciably from those for tanks of 
more usual dimensions. At the same 
time the purchaser would be well 
advised to consider that the few bar- 
rels difference involved in going to 
the nearest size tank of more usual 
proportions may represent very in- 
expensive storage to him, and may 
result in a tank being more readily 
available for delivery from stock. 
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The question is frequently asked, 
“What is the most economical height 
of tank for me to build?” This ques- 
tion can seldom be answered by the 
tank builder since the controlling 
cost elements very likely are beyond 
his control. So far as the tank itself 
is concerned, the difference in cost 
between a tank 40 feet and 48 feet 
high may be negligible, assuming 
that their capacities are comparable. 
This is especially true of tanks with 
fixed roofs. For tankage with floating 
roofs, a higher tank will generally 
result in a lesser total cost for the 
structure but, here again, the dif- 


FIGURE 3—Floating roof tank with shoes exposed allows full volume use of tank to top of the shell. 


ference is so slight that the selection 
will finally be based on the cost of 
elements other than the tank itself. 
Obviously, a higher tank may some- 
times be impracticable because of 
limited bearing value of the soil at 
the site, or it may involve more ex- 
tensive foundation work, perhaps 
even piling. Even if this is the case, 
there may still be economic justifica- 
tion for the higher tank with a lesser 
diameter if high real estate costs are 
involved, and better land usage may 
be realized. 

The use of floating roof tanks with 
shell heights as great as 56 feet is no 
longer uncommon. Tanks with ex- 
tremely low shell heights of the 
order of 16 feet to 20 feet have also 
been built in certain marshy areas 
(Figure 1). While the cost of the 
tank itself in this case is high the 





saving in foundation cost provides 
the economic justification. 


Materials. As recognized in the API 
Specifications, the great majority of 
plate material used in storage tanks 
meets ASTM Standard A-283, Grade 
C. To a lesser extent materials meet- 
ing ASTM A-283, Grade D, and 
A-7 are also employed. These last 
mentioned materials are somewhat 
less ductile, and it is significant to 
note that API 12-C restricts their 
use to plates less than 34-inch thick. 
While the API Specification also 
makes mention of certain other per- 








missible grades of material, it does 
not make any recognition of the 
varying ultimate strengths of these 
materials. 

Much has been written in the 
technical literature in recent years 
about the brittle fracture of steel 
under certain conditions. A part of 
the concern here is for the use of 
these materials in large storage con- 
tainers. In spite of the long and suc- 
cessful history in the use of A-283, 
Grade C plate and the comparable 
materials which were its forerunner, 
there appears to be good reason to 
consider the use of materials pro- 
duced to more stringent specifica- 
tions for some applications. Welded 
tanks are being built today in sizes 
that only a few years ago would have 
been considered impracticable. Not 
many years ago an 80,000-barrel 
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tank was considered a big tank, yet 
the thickness of the bottom shell 
course was less than half the 14 inch 
shell thickness now permitted in the 
API specifications. The more com- 
monly used tank steels evidence 
both a loss of notch toughness and 
inconsistency of impact value in 
heavier thickness ranges. 

Notch Toughness. Attention has 
been focused on the problem of 
notch toughness by a few dramatic 
failures, and the users of tanks 
should at least be aware that ma- 
terials are available at a modest cost 
differential which will minimize this 
problem. The most promising of 
these materials is that produced to 
ASTM A-131 in various grades, 
each applicable to a specific thick- 
ness range. The extra cost for em- 
ploying steel to this specification in 
a tank shell is, of course, a function 
both of tonnage and the thickness 
of material involved. However, on 
tanks as small as 55,000-barreis the 
use of A-131 for the shell will re- 
sult in an additional cost of less 
than ¥ cent per barrel. For tanks 
80,000 barrels through 150,000 bar- 
rels, the additional cost will be from 
%4 cents to slightly over 1 cent per 
barrel and even on the largest tanks 
that can be built under present API 
12-C requirements, the additional 
cost will be less than 3 cents per bar- 
rel. These are indeed modest incre- 
ments of cost when it is considered 
that the total investment in tankage 
for any of the above sizes will prob- 
ably be from $1.50 to $2 per barrel 
for the complete installation. 

While API 12-C has been silent 
on this matter, except to recognize 
the existence of these higher quality 
steels and to permit their use, there 
have been a variety of rules devel- 
oped both by fabricators and tank 
users defining the limits of applica- 
tion of special notch-tough mate- 
rials. These rules in general involve 
two criteria; thickness limits, and 
either geographic location or the 
anticipated temperature range to be 
encountered. The consensus indi- 
cates that the most concern is felt 
when the steel thickness is greater 
than perhaps 54 inch to 7% inch as 
a lower limit and would consider 
its use in all but the very warmest 
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areas. Fortunately, this material is 
produced by most of the major mills 
and, accordingly, its procurement is 
not great problem. As its use be- 
comes more widespread, undoubted- 
ly many fabricators will carry it in 
their stock though this is not as yet 
common practice. 

For some special service applica- 
tions such as acid or caustic storage, 
it is not uncommon to call for a 
better quality of steel, perhaps fully 
kilned material, which would offer 
the advantage of more uniform com- 
position. Since the great majority of 
acid and caustic storage tanks are 
not large and the tonnage involved 
not great, the additional cost of 
these higher quality steels which 
may be in the range of $15 to $20 
per ton will not pose an exhorbitant 
additional cost. Specifications should 
also state both type and degree of 
concentration of acid or caustic to 
be stored, as this may influence elec- 
trode selection and welding proce- 
dure to be employed. 

Electrodes. Paralleling the ad- 
vances in the art of welding, there 
have in recent years been many new 
welding electrodes. It is neither nec- 
essary nor desirable that the user in 
his specifications designate any par- 
ticular electrodes. Rather he should 
see to it that the provisions regarding 
random examination of welding and 
procedure qualifications, as estab- 
lished in the API Standards, are rig- 
orously applied. This will be far 
more instrumental in obtaining the 
desired result. 


Design Defuils. While the usual 
tank bottom is of lap-welded con- 
struction, for some types of service 
and, particularly where a tank lin- 
ing may be employed, a butt-welded 
bottom may be desired. The API 
Standards outline a permissable type 
of construction utilizing backing-up 
strips with all welding of the bottom 
to be accomplished from one side. 
There is, however, the ever present 
hazard with this detail of a notch 
effect from incomplete welding of 
the joints in the backing-up bar it- 
self. Much to be preferred is con- 
struction involving double welding 
of the bottom from both sides. In 
smaller diameters this can be accom- 


plished readily and inexpensively by 
turning the bottom over, after weld- 
ing from one side has been com- 
pleted and in larger diameters, by 
erecting the tub on horses and low- 
ering it to the grade after comple- 
tion of the bottom welding. 

Allowable Stress. Several provi- 
sions of the API Standards covering 
design of shells are worthy of com- 
ment. The allowable working stress 
of 21,000 psi is established in this 
specification. When reduced by the 
permissible 85 percent joint efficiency 
and further reduced by considera- 
tion of the fact that many of the pe- 
troleum stocks stored have a specific 
gravity substantially less than unity, 
the actual working stress in the 
plates in the shell will be of the 
order of only 15,000 or 16,000 psi. 
Viewed in this light there is reason 
to question the provision of this 
specification which permits appli- 
cation of the 21,000 psi basic stress 
when storing liquids with a specific 
gravity substantially greater than 
unity. It would appear here that a 
base stress of approximately 18,000 
psi would more closely check the 
usual experience and should be used 
as a criteria in designing shells for 
storing heavier liquids. 

Shell 'Thickness. For tanks smaller 
than 50 feet in diameter, these spec- 
ifications also permit 3/16-inch min- 
inum thickness for shell plates. The 
use of somewhat thicker materials, 
say %4-inch plate, results in only a 
modest increase in the cost of the 
completed: structure and may add 
materially to the useful life of it. As 
for example, on a 10,000-barrel tank 
42 feet, 6 inches in diameter with 
a 40-foot shell height and built with 
five equal courses 8 feet in width, 
the additional cost of the shell mate- 
rial for %-inch minimum plate as 
against 3/16-inch plate would be 
only approximately $450. As a mat- 
ter of usual practice, however, the 
3/16-inch minimum shell would 
generally be made in a greater num- 
ber of rings with a consequent in- 
crease in the number of pieces to 
be handled, footage of seam to be 
welded, all reducing the saving to 
be realized from using the thinner 
material. It would appear here then 
that the additional cost of some- 
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thing less than 4% cents per barrel 
on a structure costing from $1.50 
to $2 per barrel may result in a 
considerable extension to its useful 
life. 

Welding. The type of welding to 
be employed on horizontal or girth 
joints has also been the subject of 
much discussion and considerable 
revision within the API Specifica- 
tions themselves. With the advent of 
automatic welding equipment for 
those particular joints, it has been 
possible to provide 100 percent pen- 
etration of the weld deposit without 
incurring any substantial increase in 
cost. This type of joint can of course 
be examined by radiographic meth- 
ods; whereas such investigation of 
partial penetration joints is unre- 
liable. Too, the almost simultaneous 
deposit of the weld metal on both 
the inside and outside of the joints 
has served to minimize the banding 
effect on the shell from these weld 
deposits. With shell plates approach- 
ing 1% inches in thickness, however, 
it is possible with automatic equip- 
ment to make a partial penetration 
joint, and it appears desirable to 
again consider this detail rather than 
to deposit the tremendous quanti- 
ties of weld metal required for com- 
plete penetration. Even on large 
tanks, the purchaser cannot assume 
that he will receive full penetration 
and if this is desired the specifica- 
tion should call for it. 

Wind Girders. The service record 
of wind girders complying with the 
requirements of API-12C is both 
long and good. There is no reason 
to suggest change in these rules, 
even for locations involving higher 
than normal wind velocities, except 
possibly for tanks of either consider- 
ably greater size or radically differ- 
ent proportions than have been con- 
structed to date. 

Many users apparently are not 
aware that API Specifications will 
permit installation of the wind girder 
less than 2 feet from the top of the 
tank shell, and in that case to elimi- 
nate any top curb angle on the shell. 
While the cost of the wind girder 
itself will not be changed appreciably 
by its location, the elimination of 
the top or curbing angle may repre- 
sent a substantial saving. If, on the 
other hand, it is the intention to 
have the wind girder located some 
3 feet or more below the top of the 
tank and to use it as an auxiliary 
or emergency walkway, then this 
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FIGURE 4—Strain page tests on this 200-foot diameter, floating roof tank being 


made with full water 


saving must be foregone. It is im- 
portant, however, that the purchaser 
state his intentions in this regard. 

Self-Supporting Roofs. On many 
smaller tanks, say 20 feet or 25 feet 
in diameter, it is possible to provide 
self-supporting roof construction at 
no additional cost over the conven- 
tional framed cone roof. This self- 
supporting roof may be in the form 
of a dome or spherical segment, or 
as a self-supporting cone roof. In 
some services the elimination of in- 
side framing will be considered an 
advantage. For small tanks of this 
type installed in batteries, some 
thought should be given to the mat- 
ter of access if self-supporting roofs 
are employed (Figure 2). These 
roofs generally have a steeper pitch, 
at least near their outer periphery, 
and do not therefore lend them- 
selves well to use as a walkway or 
platform. Separate catwalk struc- 
tures may be required. Because of 
the steeper pitch of these roofs at 
their- point of attachment to the 
shell a stronger joint results. This 
may be disadvantageous in event of 
an explosion within the tank. 

Usual welding details on the roof 
plates will involve lap joints welded 
from the top side only. This detail 
may be entirely unsatisfactory if any 
special interior lining is being con- 
templated and, if so, this should be 
clearly brought to the attention of 
the bidders. 

Floating Roofs. While certain min- 
imum requirements regarding float- 
ing roofs are established in Appendix 
C of API 12-C, it must be remem- 
bered that these are proprietary de- 
vices, and consideration of propos- 
als cannot be made on the basis of 
price only (Figure 3). Attention 





on the center deck. 


should be given to the shape of the 
float, the extent to which it blankets 
the stored product, its characteris- 
tics for entrapping vapors that may 
form, its drainage characteristics, 
stability, and maintenance charac- 
teristics (Figure 4). Design of the 
seal for closing the space between 
the float and the shell should con- 
sider not only its fit and effective- 
ness to provide a vapor barrier at 
this point, but also whether it will 
accommodate expected changes in 
the shape of the tank due to settle- 
ment or other causes, how well it 
will function in the event of an ex- 
plosive fire, and surely the type, 
grade, and thickness of materials 
used in the seal both for metallic 
and non-metallic parts. Some loss of 
capacity of the tank may occur if 
the seal details will not permit com- 
plete filling of the shell (Figure 3). 
It would be unfortunate to pay for 
an 80,000-barrel tank only to dis- 
cover it cannot hold more than 
75,000 barrels of product. It is de- 
sirable to state the service for which 
the floating roof is intended as this 
may have some influence on the 
fabricators offering, particularly as 
regards selection of some of the ma- 
terials involved. Again, because of 
difference in function of various 
floating roofs, it is not wise for the 
purchaser to specify venting equip- 
ment desired on the roof in detail. 
Rather it would be preferable to 
indicate the maximum liquid filling 
and withdrawal rates and leave the 
selection of the necessary vents to 
accommodate these conditions in 
the hands of the fabricator. 
Corrosion Allowance. When a cor- 
rosion allowance is desired on a stor- 
age tank or a portion of it, it is 
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important that this be covered in the 
specifications. Thickness of certain 
parts, particularly roof plates, bot- 
tom plates, and sometimes shell 
plates, is not controlled by stress 
produced by the weight of the con- 
tents, but is rather an arbitrary min- 
imum established either by some 
standard specification or by the 
owner’s own rules. In this case it 
should definitely be stated whether 
the corrosion allowance is to be 
added to such members where the 
thickness is controlled by arbitrary 
minimum rather than by stress. 


Accessories. A clear statement as 
to the accessory items desired on a 
tank is also necessary. Many users 
have developed details of their own 
for specific accessory items; and if 
it is the intention that these details 
be followed, they should of course 
accompany the inquiry and specifi- 
cations. So far as possible, however, 
the actual detail of the accessory 
item should again be left to the fab- 
ricator so that his usual practices 
may be followed with a consequent 
improvement in cost. The API 
Standards establish certain general 
requirements regarding arrangement 
and loading for platforms, walk- 
ways, and stairways. Here again, the 
purchaser need only to specify as 
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to the arrangement desired and in- 
dicate whether grating or some other 
type of flooring material will be con- 
sidered acceptable. 


Inspection. If the purchaser wishes 
to place his reliance for quality of 
the completed work in a standard 
such as API 12-C, it is not necessary 
that he say much beyond this in de- 
tail regarding inspection and the 
various tests and scrutinies to '«: ap- 
plied to the work during its progress. 
Here the lack, if one exists, is not 
in the specifications available but 
rather in their application. It is true 
of course that the API Specifications 
place the responsibility on the man- 
ufacturer to police his own work- 
manship. This philosophy, however, 
does not deny to the purchaser the 
prerogative of ascertaining for him- 
self that all provisions are being 
properly followed. 

Especially in the control of weld- 
ing some further comment may be 
in order. Welding in tankage con- 
structed under the API Specifica- 
tions is still inspected both by tre- 
panned samples and by radiographic 
techniques. While we cannot con- 
demn the trepanned specimen in- 
spection technique because of its 
long and successful application, we 
must recognize the advantage of 
non-destructive inspection methods. 
Although the equipment for radio- 
graphic spot examination can be 
made available on a job of any size 
it may be distinctly uneconomical 
on a small single tank job and, there- 
fore, unless radiographic spot exam- 
ination is specifically called for by 
the purchaser it may not be the 
technique applied in every case. 

Right along with the testing 
method, whether it be by trepanned 
plugs or by spot radiograph, it is es- 
sential that a standard for judging 
the specimens be clearly established. 
If API 12-C is being followed, this 
matter has been well defined. When 
it is the intention to apply some 
standard of acceptability other than 
that described in this specification, 
this should be definitely stated for 
the benefit of those bidding. 

The API Standards are explicit 
as to the number of random exam- 
inations that shall be made and, 
here again, it is the prerogative of 
the owner to satisfy himself as to the 





adequacy of the inspections made 
by the manufacturer and the suit- 
ability of his techniques. 

It should be recognized that with 
either inspection technique, random 
examination does not have as its goal 
the seeking out and correction of 
every flaw in the weld as deposited 
in the structure. Rather it is a polic- 
ing action intended only to produce 
a reasonable standard of workman- 
ship and to see that this is followed. 
Many have considered, and some 
have actually specified, 100 percent 
radiographing of vertical seams in 
storage tank shells. This relatively 
costly requirement may not produce 
an improvement in the structure 
commensurate with the added ex- 
penditure. It overlooks the possibil- 
ity that any transverse cracks in the 
girth joints will lie across the prin- 
cipal line of stress of the tank shell 
and may be far more dangerous than 
minor flaws in the vertical joints. 
The longitudinal shrinkage of the 
tank shell along the girth joints is 
considerable, and tends to aggravate 
the situation just described. Of 
course, complete radiographing both 
girth joints and vertical joints would 
involve an even greater expenditure 
—considerably more than the cost 
of merely taking the pictures. As- 
suming that a decision has been 
made to go beyond the dictates of 
API 12-C in the quality of the com- 
pleted tank. The purchaser might 
well consider the use of a notch- 
tough material as discussed earlier, 
rather than.to make a big invest- 
ment in X-ray examination. While 
the use of this material will not nec- 
essarily eliminate flaws in the weld 
deposit, it will surely minimize their 
consequences. 

Contrary to popular belief, a com- 
petent contractor welcomes thorough 
inspection practices by the owner. 
Both are interested in the same re- 
sult. 

These are only a few of the items 
worthy of thought in preparing spec- 
ifications for the purchase of tank- 
age. No such specification can be 
expected to cover all cases and ap- 
plications. Good practice is not a 
static thing, and the alert specifica- 
tion writer must be constantly aware 
of new methods and materials and 
be able to apply them to the benefit 
of the final result. ++ 
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How to Specify Pumps 


A standard specification 
form and vendor’s data 
sheet eliminates errors, 
helps in bid evaluation and 
keeps your time at a min- 
imum 


F. N. Hull and E. R. Lane 
Phillips Petroleum Co. 
Bartlesville, Okla. 


PUMPS ARE one of the most im- 
portant parts of a processing plant. 
The reason for their importance is 
that they move nearly all liquid 
mediums through the process equip- 
ment. To insure continued profit to 
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SPECIFYING 
EQUIPMENT 


the owner, pumps must be specified 
that will give, as nearly as possible, 
continuous operation. This can be 
accomplished best by careful con- 
sideration of the variables which af- 
fect the operation of the equipment: 
corrosive materials present in the 
fluids being pumped, service require- 
ments, type of pump best suited for 
the job, kind of packing or seals, 
capacity and hydraulic require- 
ments. 

Pumps used in process plants are 
of two basic classes: (1) centrifugal 
and (2) positive displacement type, 
such as rotary, reciprocating or dia- 
phragm. Turbine type pumps have 
characteristics which are similar to 
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both the centrifugal and positive dis- 
placement pumps and are, therefore, 
not considered a separate basic class. 


Specification Forms. Pump manu- 
facturers should be supplied com- 
plete data concerning the pump 
required. The use of standard speci- 
fication forms to give manufacturers 
these data is recommended, and will 
insure the purchaser that the manu- 
facturer receives the necessary basic 
data to make the proper selection. 
(Note: Standard forms similar to 
those covered in this article can be 
found in API Standard 610). 
Figure 1 shows a data sheet for 
centrifugal pumps. This form is a 
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FIGURE 1—Specification sheets give the vendor details of _ FIGURE 2—Vendor data sheets cover the details of his quo- 


construction a$ well as data about the fluid being pumped. 
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tation in convenient tabular form. 
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convenient means of furnishing a 
vendor the details of construction as 
well as pertinent data about the 
fluid to be pumped. The sheet is 
divided into the following subdivi- 
sions which will give a complete 
specification for most pumping ap- 
plications: 

© Type 

® Characteristics of fluid to be 

pumped 

® Capacity and head requirements 

® Materials of construction 

® Driver data 

® Data required with quote 

© Other information 

Only those spaces are completed 
which are necessary to describe the 
type of pump that is required for 
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the job. This allows the supplier to 
make alternate offers for considera- 
tion. 

Note that pumps for special fluids, 
such as HF acid or aluminum chlo- 
ride slurries, require much more 
elaborate specifications. 

Unacceptable features for a par- 
ticular application, such as integral 
motor drives, or support head type 
mounts should be shown on the 
specification form. Performance tests 
should be specified, if required, since 
tests usually are not performed for 
each individual production line 


pump. 


Fluid Pumped. Complete informa- 
tion should be given regarding the 
fluid to be pumped. This informa- 
tion should include products which 
might cause corrosion, pumping 
temperature, viscosity, specific grav- 
ity at 60° F and at the pumping 
temperature, vapor pressure at 60° 
F and at the pumping temperature, 
and net positive suction head avail- 
able at both the vessel outlet and 
pump inlet. Also include a sketch 
showing the piping arrangement to 
help the manufacturer calculate the 
static heads required. 

The capacity and head at initial 
and ultimate conditions should be 
specified. Normally the capacity 
should be calculated at the pumping 
temperature in gallons per minute. 

Ordinarily the suction pressure 
and discharge pressure as well as the 
head is specified. This is done to 
offer a double check for possible 
errors in head calculations. Ef- 
ficiency and operating speeds should 
be specified and explained when 
they are of special importance. 


Materials of construction should 
be specified to conform to the serv- 
ice requirements. These should cover 
all principle parts, such as impellers, 
wear rings, shaft, and case. The type 
of base plate or mounting plate 
should be specified when special re- 
quirements dictate. 

There are many mechanical fea- 
tures which may be specified to meet 
special requirements; but do not go 
overboard in specifying small details 
as these may eliminate acceptable 
offerings. 


Driver. The type of drive should be 
specified and should include the 
power characteristics or steam con- 
ditions available, depending on the 
type of driver. The driver should be 
large enough to meet design condi- 
tions plus a reasonable load factor 
or the maximum horsepower for end 
of curve conditions, Also include the 
make and type of coupling required. 
Spacer type couplings may be de- 
sirable with the larger horizontal 
split case pumps, since these cou- 
plings make it easier to replace me- 
chanical seals or bearings. 


Vendor Literature. Sufficient data 
should be requested from the vendor 
to fully analyze their offering. This 
should include complete descriptive 
literature, outline drawings for both 
the pump and drive if furnished by 
vendor, performance curves for min- 
imum design, maximum size impel- 
lers, net positive suction head re- 
quired and installation instructions. 
When similar pumps are being speci- 
fied, a parts interchangeability list 
will be helpful in reducing spare 
parts. 


Reciprocating Pumps. Figure 1 
also shows the data sheet used in 
specifying a reciprocating pump. 
Notice the similarity between the 
two specification sheets. Again, the 
physical features of importance are 
specified in detail. 

Both sheets are specific in advis- 
ing the vendor that exceptions to the 
specifications should be fully de- 
scribed. 


Vendor Data. Figure 2 shows typi- 
cal data sheets to be completed by 
the vendor. The arrangement of 
data on these sheets has been selected 
for convenience in the comparison 
of quotes. Vendors are requested to 
fill in all blanks in the right hand 
column. After receipt of the quotes, 
the columns are joined to form a 
master comparison sheet. When the 
selection is made, prints of both the 
specification and vendor data sheets 
become a part of the Purchase 
Order. This allows use of the data 
furnished by the supplier to become 
a part of the pump specification. 
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FIGURE 1—Here’s how propylene production for chemical 
use has grown in the last few years. 





The magic of double bonds and methyl 
groups are reflected in the growth, 


utilization and future of propylene 


Watch Propylene’s Steady Growth 


Lewis F. Hatch 
The University of Texas, Austin 


PROPYLENE HAD the distinction of being the raw 
material for the first petrochemical—isopropyl alcohol, 
and for the next thirty years propylene rested on its 
laurels while ethylene took over the leadership. Ethylene 
will maintain this dominance for a long time to come 
because of its wide variety of useful derivatives. 

Within the last ten years, however, propylene has di- 
versified and this broader base of utilization is reflected 
in the increasing use of propylene by the chemical in- 
dustry (Figure 1). Petrochemical propylene has doubled 
production within these ten years and 2.7 billion pounds 
is estimated for 1965. Much of this new propylene is 
going into detergents and oxo alcohols by way of tri- 
and tetrapropylene. The production of isopropyl alcohol 
is still the single largest use and accounts for approxi- 
mately 55 percent of propylene’s chemical utilization 
(Figure 2) .? 

Propylene differs from ethylene by only a methyl 
group. 


CH, = CH, 
Ethylene 


CH,CH = CH, 
Propylene 


But what a difference a methyl makes! It loosens the 
double bond ‘so that addition reactions go more readily 
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and, if the addendum is unsymmetrical, it will determine 
the position taken by the entering groups. For example, 
the hydration of propylene yields isopropyl alcohol in- 
stead of n-propyl alcohol. 


CH,CH = CH, + H,O > CH,CHOHCH, 


The methyl group also provides a point of attack for 
substitution reactions (allyl chloride) and oxidation 
(acrolein) . 


CH, = CHCH, + Cl, > CH, = CHCH,Cl + HC! 
O 


CH, = CHCH, + 0, > CH, = CHC —H+H,0O 


With all of these advantages why has propylene re- 
mained a country cousin to ethylene? Not all of these 
advantages are as advantageous as they might seem. The 
directing influence of the methyl group is not always 
desirable for it makes it impossible to produce many 
primary propyl derivatives. The newer uses of propylene 
either by-pass this feature or the chemist has learned 
how to live with it. All of the derivatives of ethylene 
are primary. 


PRODUCTION 
Propylene has been described as holding a unique 
position as a chemical raw material—it is produced 
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economically only as a by-product or a co-product.* It 
is obtained commercially as a by-product of refinery 
operations and a co-product from ethylene plants. The 
total potential from these sources is estimated to be 
about 21 billion pounds of which 20 billion pounds 
comes from refineries and 1 billion from ethylene plants. 
The growing demand for ethylene will increase the 
supply of propylene for they are as inseparable as rock 
and roll. Much of this ethylene will come from the 
cracking of LPG which will account for about half of 
the ethylene production by 1960.‘ 

Refinery propylene is a propane-propylene mixture 
containing 40 to 60 percent propylene and is obtained 
as a by-product of cracking operations. This material 
is of sufficient purity for the production of isopropyl 
alcohol, tripropylene, tetrapropylene and cumene and 
for refinery uses. Propane pyrolysis to produce ethylene 
also gives a propane-propylene mixture of approximately 
the same composition. The pyrolysis of butane and 
higher hydrocarbons yields a propylene cut containing 
at least 90 percent propylene. 

The newer uses of propylene demand a propylene of 
high purity. This purity can be obtained but at a price. 
Propylene may be purified by distillation at a cost of 
about 2.5 cents/gal. if the starting material contains 
between 40 and 60 percent propylene and at a cost of 
about 1.5 cents if 90 percent propylene is used.* The 
product is 99 percent propylene. The high purity pro- 
pylene is used for the reactions involving the methyl 
group (substitutive chlorination and oxidation) and for 
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Tetrapropylene 
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5% Propylene Oxide & Glycol 
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the production of polypropylene and butyl and isobuty] 
alcohols by the oxo process. 

It is generally conceded that the price of propylene 
will rise to about that of ethylene as the demand for 
high purity propylene increases. At present propylene 
is used primarily in the refinery’ with chemical uses 
accounting for only 9 percent of the annual production 
(Figure 3). 


UTILIZATION 

The utilization of propylene is based on its chemical 
properties and its chemistry is conveniently divided into 
addition reactions, hydroformylation, oxidation, chlori- 
nation, alkylation and polymerization (Figure 4). The 
most important industrial reaction is its hydration to 
isopropyl alcohol, a reaction which utilizes about 55 
percent of the propylene used by the chemical industry? 
(Figure 2). There is some question as to the exact 
amount because the figure of 47 percent has also been 
given.* There is no question that isopropyl alcohol pro- 
duction dominates the propylene uses. The only other 
major use is its polymerization to trimers and tetramers. 


Addition. Propylene will add all of the reagents which 
characteristically add to a carbon-carbon double bond. 
The only industrially important derivatives are the ad- 
dition products of sulfuric acid (to make isopropyl 
alcohol), hypochlorous acid (to make propylene oxide 
and glycol), other propylene molecules, butylenes, ben- 
zene and carbon monoxide and hydrogen. The reaction 
of propylene with other olefins and benzene will be 
discussed separately because the reactions are not gen- 
erally considered as typical addition reactions. The ad- 


74% 
Refinery Use 





9% 
Chemical 
Uses 
17% 
Refinery 
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FIGURE 3—Present propylene use is dominated by refiners 
for fuel production.’ 


FIGURE 2—Isopropyl alcohol still accounts (left) for more 
than half of the 1 3g 


chemical use of propylene.’ 
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FIGURE 4—These six reaction routes make propylene a valuable raw material. 


dition of carbon monoxide and hydrogen (hydroformy- 
lation, oxo reaction) is sufficiently different and im- 
portant to warrant separate treatment. 


isopropyl Alcohol. Isopropyl alcohol (2-propanol, iso- 
propanol) is produced commercially by a two-step, 
liquid phase process involving sulfation of the propylene 
with sulfuric acid followed by hydrolysis of the isopropyl 
hydrogen sulfate. 


Sulfation 
CH. = CHCH; + H.SO,— (CH;):CH-O-SO.H 
Hydrolysis 
(CH,),CH-O-SO,H + H,O — CH,CHOHCH, + H,SO, 


The feed stock usually contains about 50 percent propy- 
lene with the remainder being propane. Ethylene may 
be present for it is less reactive than propylene but other 
olefins and diolefins are more reactive than propylene 
and must be absent. The feed mixture is absorbed by 
75 to 85 percent sulfuric acid, usually 85 percent, at 
24 to 27°C. with a hydrocarbon to acid ratio of 1.0 to 
1.5. The pressure is somewhat above atmospheric. 

The main side reaction is the formation of diisopropyl 
sulfate which leads to diisopropyl ether production when 
the 

(CH;):CH-O-SO3H + CH: = CHCH; — 


(CH,)sCH-O-SO,-O-CH(CHs): 


absorption mixture is diluted to effect hydration and 
alcohol formation. 


(CH) ;CH-O-SO,-O-CH (CHs)2 + 
CH;CHOHCH; — (CH:),CH-O-SO;H + 
(CHs) 2-O-CH (CHs): 


The absorption mixture is diluted to an acid concen- 
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tration of 30 to 40 percent by the addition of water or 
steam at 80° to 100°C. The hydrogen sulfate ester is 
hydrolyzed and the liberated isopropyl alcohol distills 
as formed. The isopropyl alcohol is obtained as its 91 
percent water azeotrope. Diisopropyl ether is the by- 
product (ca. 5 percent) and the sulfuric acid is concen- 
trated for reuse. Anhydrous isopropyl alcohol may be 
produced by azeotropic distillation with diisopropyl 
ether or similar entraining agent. Both concentrations 
are commercial. 

The direct vapor phase catalytic hydration of pro- 
ylene has been studied extensively and at least one 
plant in England uses this type of process. Promoted 
tungsten oxide is the preferred catalyst with a tempera- 
ture range of 260° to 320°C. at 80 to 200 atmospheres 
pressure. The system is saturated with steam. The con- 
version is about 9 percent per pass and the overall yield 
is 94 percent. The by-products are diisopropyl ether, 
polymer and n-propyl alcohol. One of the economic 
disadvantages of this process is the necessity of concen- 
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FIGURE 6—Since over 80 percent of the current acetone 
production comes from isopropyl alcohol, here’s how the pro- 
duction of each is related. 


trating the dilute (39 percent) isopropyl alcohol solution 
initially formed. The requirement of a high purity pro- 
pylene feed is another disadvantage. 

Isopropyl alcohol is a secondary alcohol and its re- 
actions are typical of alcohols of this type (Figure 5) .”° 
The most important reaction is its dehydrogenation or 
oxidation to acetone. 


Dehydrogenation: 
O 
| 


CH,CHOHCH, > CH, — C — CH, +H, 
Oxidation: 
if 
CH,CHOHCH, + 0, > CH, —C — CH, + H,O 


Dehydrogenation is the preferred process with copper, 
brass or supported zinc oxide as the catalyst. This is a 
high temperature (500°C.) low pressure (45 psi. ) opera- 
tion leading to a high yield of acetone. 

The oxidation of isopropyl alcohol may be effected by 
air over a silver or copper catalyst or less directly by 
way of isopropyl alcohol hydroperoxide. 


OOH 
2CH,CHOHCH, + O, > 2CH, — CH — CH, 
OOH O 


| |] 
2CH, — CH — CH, + O, > 2CH, — C — CH, + H,O, 


This is a liquid phase oxidation with oxygen at 100 to 


105°C. Twenty-five percent hydrogen peroxide is pro- 
duced in a 90 percent yield and the acetone is con- 
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sidered the by-product. Acetone is also a by-product of 
the reaction between isopropyl alcohol and acrolein. 





r I 
CH:CHOHCH; + CH: = CHCH — CH; — C — CH; + 





CH, = CHCH,OH 


The allyl alcohol and hydrogen peroxide are both used 
in Shell’s elegant new synthesis of glycerol from propy- 
lene.® 

Propylene is one of the raw materials for still another 
commercial process in which acetone is a by-product. In 
this process benzene is alkylated to cumene (isopropyl- 
benzene) which is subsequently oxidized at 130°C. to 
cumene hydroperoxide which is decomposed with hot 
dilute sulfuric acid to phenol and acetone. 





— 
CH,CHCH, cH.CHOH. 


T 
() + Air—> () * >> Ol, — C—CH,+ 


Over 80 percent of the current acetone production 
comes from isopropyl alcohol and this relationship be- 
tween isopropyl alcohol and acetone production is illus- 
trated by Figure 6. By-product acetone is making in- 
roads into isopropyl alcohol acetone and even keener 
competition is expected in the future. At present acetone 
capacity is appreciably in excess of production.* About 
33 percent of the acetone is used directly as a solvent 
and 31 percent is used in the synthesis of higher boiling 
solvents (methyl isobutyl ketone, methyl isobutyl car- 
binol, mesityl oxide, hexylene glycol, diacetone alcohol, 
and isophorone) and 16 percent is used to produce 
methyl methacrylate and bisphenol A." 


OH 


Propylene Chlorohydrin. Propylene chlorohydrin is 
produced by the reaction between hypochlorous acid 
and propylene. The hypochlorous acid is formed by dis- 
solving chlorine in water. 


Cl, + H,O = HCl+ HOCI 


CH,CH = CH, + HOC] > CH,CHOHCH,C! + 
90% 


CH,CHCICH,OH 
10% 


A temperature of about 50°C. is used and gaseous pro- 
pylene is passed into the dilute aqueous hypochlorous 
acid solution in a tower reactor. Propylene reacts more 
rapidly with both hypochlorous acid and chlorine than 
ethylene does. The relative rates of addition of the acid 
and of chlorine are less favorable than with ethylene; 
thus, the formation of the dichloride is more of a prob- 
lem. A mixture of ethylene and propylene may be 
chlorohydrinated but current practice is to chlorohy- 
drinate them separately. The same equipment may be 
used for both olefins. 

The addition of hypochlorous acid to propylene re- 
sults in the formation of 90 percent 1-chloro-2-propanol 
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and 10 percent 2-chloro-1-propanol. This is not an eco- 
nomic disadvantage because both isomers are converted 
to propylene oxide. 


re) 
rien 
CH,CHOHCH,C! + base > CH,CHCH, 


Propylene chlorohydrin reacts twenty times as rapidly 
as ethylene chlorohydrin and this difference in reactivity 
has been used to separate propylene oxide when the 
two olefins are chlorohydrinated as a mixture. Essen- 
tially all of the propylene chlorohydrin is converted to 
propylene oxide. There is no commercial production of 
propylene oxide by direct oxidation of propylene. 

Propylene oxide is used as an intermediate for the 
synthesis of textile fiber lubricants, dyes, coating and 
pigment binders, antioxidants, emulsifiers, petroleum de- 
emulsifiers, lubricating oil and fuel oil additives, nonionic 
surface active agents and therapeutic agents. Because of 
its reactivity toward active hydrogen atoms propylene 
oxide is used as an acid accepter and stabilizer for vinyl 
chloride resins and chlorinated solvents. It has a high 
solvent power for nitrocellulose, cellulose acetate and 
viny! chloride-acetate resins, and it is also a good solvent 
for hydrocarbons, gums, shellac and similar materials. 
It boils at 34°C. 

The single most important use of propylene oxide is 
in the production of propylene glycol. 


JN 
CH,CHCH, + H,O.> CH,CHOHCH,OH 


The hydration is carried out under pressure in a man- 
ner similar to that used for converting ethylene oxide 
to ethylene glycol. The production of propylene glycol 
in 1952 was 91 million pounds but dropped to 51 million 
pounds in 1954. The drop in propylene glycol produc- 
tion corresponded to an increase in the availability of 
ethylene glycol for antifreeze for which propylene glycol 
is a substitute when ethylene glycol is in short supply. It 
is still used as an antifreeze whenever the possibility of 
physiological action of the antifreeze solution is im- 
portant. 

The current increasing production corresponds to a 
steadily increasing use of propylene glycol in the manu- 
facture of polyester resins, fatty acid esters and hydraulic 
fluids. It is also used in the production of pharmaceuti- 
cals, flavors, cosmetics, plasticizers and as a tobacco 
humectant. Its innocuous physiological properties make 
it suitable for general use by the food industry. 


Hydroformylation——-Oxo Reaction. An appreciable 
quantity of propylene is utilized either directly or in- 
directly by the producers of alcohols by the oxo proc- 
ess.*° Direct utilization is by the hydroformylation of 
propylene to give a mixture of n-butyraldehyde and iso- 
butyraldehyde. 


oO 
CH,CH = CH, + CO + H, > CH,CH,CH,C — H + 
CH, O 
| | 
CH,CH —C —H 
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This is a liquid phase reaction at about 150° to 180° C, 
and under a pressure of 3,000 psi. Cobalt is the catalyst 
and it may be introduced as the metal or as an organic 
cobalt salt. The actual catalyst is thought to be dicobalt 
octacarbonyl (Co,(CO),). The aldehyde ratio is ap- 
proximately 2 to 1 in favor of the n-butyraldehyde but 
the ratio may be varied within limits. The aldehydes 
are separated and utilized separately. The n-butyralde- 
hyde may be hydrogenated to n-butyl alcohol (butanol), 
an alcohol which is firmly established as a solvent and 
an intermediate for plasticizers and resins. It is also 
used to synthesize a variety of other chemicals. Over 200 
million pounds of n-butyl alcohol is produced each year 
with most of this production coming from non-oxo 
sources. This may be changed within the next year be- 
cause of an announced expansion in oxo capacity by 
Texas Eastman which makes butyl alcohol by this proc- 
ess. 
Isobutyraldehyde is hydrogenated to isobutyl alcohol 
which has many uses similar to those of n-butyl alcohol. 
Isobutyraldehyde is also used to produce a variety of 
higher molecular weight mono- and dihydroxy com- 
pounds through aldol condensation reactions. These in- 
clude 2-ethylisohexanol, nonyl alcohol, 2,2,4-trimethyl-1, 
3-pentanediol and neopentyl glycol. Isobutyronitrile is 
obtained by the reaction between isobutyraldehyde and 
ammonia followed by dehydrogenation. 

Propylene is indirectly associated with oxo alcohols 
through its dimer with butylenes (isooctyl alcohol) , its 
trimer (decyl alcohol) and its tetramer (tridecyl alco- 
hol).*° These alcohols are mixtures of isomers because 
the olefins from which they are produced are mixtures. 
A typical amyl alcohol mixture may contain 60 percent 
1-pentanol, 35 percent 2-methyl-l-butanol and 5 per- 
cent 3-methyl-1-butanol. The isooctyl alcohol mixture 
contains 26 percent 4,5-dimethyl-1-hexanol, 13 percent 
3,5-dimethyl-1-hexanol, 18 percent 3,4-dimethyl-1-hex- 
anol, 17 percent 3- and 5-methyl-1-heptanol and 9 per- 
cent other isomers. The composition is surprisingly uni- 
form. 

Esters of the lower molecular weight alcohols are 
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FIGURE 7—Shows the growth pattern for oxo alcohols, large 
users of propylene. 
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Watch Propylene’s Steady Growth ... 





used as plasticizers for vinyl chloride resins, and tridecyl 
alcohol is used to produce detergents.*° The future of 
oxo alcohols lies in the expansion of these uses and the 
development of others. Their growth pattern is given 
in Figure 7. The increase in oxo alcohol capacity has 
been almost explosive. Current capacity is 174 million 
pounds with another 246 million pounds announced. 
Five companies are now active in current production 
and in the projected increases in capacity. 


Chlorination. Propylene will react with chlorine by 
addition to form propylene dichloride or by substitution 
to form allyl chloride. 

Addition CH, = CHCH, + Cl, > CH,CICHCICH, 


Substitution 
CH, = CHCH, + Cl, — CH, = CHCH,Cl-+ HCl 


Propylene dichloride is produced by the addition of 
chlorine to propylene in either the vapor phase or the 
liquid phase at room temperature and it is a by-product 
of the chlorohydrination of propylene. Propylene dichlo- 
ride is used in cleaning and scouring compounds and as 
a selective solvent, and it can be pyrolyzed to give good 
yields of allyl chloride. The annual production of propyl- 
ene dichloride is not high. 

The reaction of chlorine with propylene at tempera- 
tures above 300° C. becomes predominately one of sub- 
stitution with allyl chloride as the main product. A 
typical reaction’ mixture may contain 85 percent allyl 
chloride, 2.3 percent 2-chloropropene, 6.5 percent 1,3- 
dichloropropenes, 2.6 percent propylene dichloride, 0.8 
percent 2,3-dichloride-l-propene and 2.8 percent tri- 
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FIGURE 8—Here is the production rate for other important 
chemicals from propylene. 
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chlorides and others. Allyl chloride is used in the noted 

Shell process for the synthesis of glycerol from propyl- 

ene. It is also used to product allyl alcohol for plastics 
Oo 


FR 

and epichlorohydrin (CH,CICHCH,) for epoxy resins. 

The epoxy picture is very confusing. In 1957 there 
were 40 million pounds produced and about 28 million 
pounds sold. The production for 1958 is estimated at 
48 million pounds. This modest growth pattern is in 
contrast to the optimism of those close to the epoxy 
market. Their estimates for 1961 production vary from 
75 million pounds to 400 million pounds.*? Four hun- 
dred million pounds of epoxy resins will require a lot 
of proylene. Epoxy resins are formed from epichlorohy- 
drin and Bisphenol A which is a condensation product 
of phenol and acetone. Both the acetone and the epi- 
chlorohydrin are propylene derivatives. 


Oxidation. Information about the vapor phase oxida- 
tion of propylene to acrolein comes mainly from the 
patent literature.** 

Oo 


II 
CH, = CHCH, + 0, > CH,= CHC —H + H,O 


While this source of information is not particularly satis- 
factory it does serve to set operating limits. The gas 
phase oxidation may be carried out over a cuprous oxide 
catalyst on silicon carbide at 348° C. and ca. 150 psi in 
the presence of steam and with a contact time of 0.8 
sec. These conditions give a 6 to 7 percent conversion 
of propylene per pass and a 86 percent yield. The com- 
petitive method for acrolein production involves the 
catalytic vapor phase condensation of acetaldehyde and 
formaldehyde at about 300° C.*® 

Acrolein has a carbon-carbon double bond and a car- 
bonyl group and these functional groups represent a 
great potential for synthesis. This potential has been 
slow to develop because acrolein is unstable, flammable 
and toxic and it has a strong, pungent odor and is ex- 
tremely irritating to the eyes. In spite of these disadvan- 
tages acrolein has been available in quantity since 1952 
and the first tank car of an acrolein derivative (1,2,6- 
hexanetriol) was shipped in 1955. Other commercial 
derivatives include methionine, acrolein dimer, allylidene 
diacetate, 2-ethoxy-3,4-dihydro-2H-pyran, glutaral- 
dehyde, 2-hydroxyadipaldehyde, methacrolein and 1,5- 
pentanediol.** Acrolein is also used to produce allyl 
alcohol and acetone through an oxidation-reduction re- 
action with isopropyl alcohol. 


Alkylation. Benzene is alkylated with propylene to 
produce both cumene (isopropylbenzene) and diisopro- 
pylbenzene. 


CH,CHCH, 


+ CH, = CHCH, > 


This vapor phase reaction takes place readily at 200° to 
300° C. using a supported phosphoric acid catalyst and 
a pressure of 25 atms. Only a small amount of diisopro- 
pylbenzene is formed when the benzene-propylene ratio 
is 5 to 1. Liquid phase alkylation at 20° to 50° C. with 
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FIGURE 9—Specialty polymers of propylene can be made using this process. 


88 to 90 percent sulfuric acid as the catalyst is of lim- 
ited commercial interest. Both processes use refinery 
propane-propylene mixtures. Cumene is used to produce 
phenol and acetone and its annual production is given 
in Figure 8. 

Pilot plant alkylation of benzene to a mixture of m- 
and p-diisopropylbenzene over a solid catalyst based on 
silica-alumina has been reported.’* Separation of the 
two isomers presents no unusual problems. The meta 
isomer is oxidized to isophthalic acid for use in alkyd 
resin manufacture. p-Diisopropylbenzene is oxidized to 
terephthalic acid for synthetic fibers. 

Alkylation of isobutane by propylene is of importance 
in the production of alkylate gasoline but the pentanes 
formed are not utilized by the petrochemical industry. 


POLYMERIZATION 


Heptenes. Heptenes are obtained by mixed selective 
polymerization with n-butylenes using a solid phosphoric 
acid catalyst under pressure. The composition of these 
heptenes is given in Table 1. The mixture is used as 
raw material for the production of isooctyl alcohol by 
the oxo process. 


Tripropylene and Tetrapropylene. The trimers and 
tetramers of propylene are formed by the phosphoric 
acid catalyzed polymerization of refinery propylene. Two 
different supports have been used for the phosphoric 
acid. The Universal Oil Products Co. catalyst is phos- 
phoric acid on Kieselguhr and operates between 200° 
and 250° C. at a pressure between 500 and 900 psi. The 
California Research Corp. catalyst is a thin film of 
phosphoric acid on crushed quartz. It is used between 
150° and 200°C. at a pressure between 200 and 500 
psi. Both catalyst produce a mixture of trimers and 
tetramers. A 75 percent yield of the tetramer may be 
obtained by‘recycling the tripropylene (Figure 9). Table 
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1 gives an indication of the complexity of the mixture 
obtained by this polymerization. 

A typical tripropylene will boil between 258° and 
296° C. Closer boiling cuts are available which contain 
up to 98 percent Cy, olefins. The trimers’ use is closely 
associated with the production of decyl alcohol by the 
oxo process. The decyl alcohol is used in the production 
of plasticizers and detergents. Phenol is alkylated with 
tripropylene to produce nonylphenol which is treated 
with ethylene oxide (6 to 9 moles) to form an impor- 
tant nonionic detergent. These detergents have excellent 
emulsification and wetting power combined with low 
foam and good chemical stability. 

A typical tetrapropylene mixture will have a boiling 
range of approximately 367° to 411° C. (90 percent). 
The types of olefins are shown in Table 1. The most 
important reaction of tetrapropylene is the alkylation of 
aromatic hydrocarbons and phenols. Alkylated benzene 
is used to make alkylaryl sulfonates which are anionic 
detergents. Approximately 500 million pounds of do- 
decylbenzene is produced annually. The alkylphenols are 
used to make nonionic detergents. Tetrapropylene is 
converted to tridecyl alcohol by the oxo process and this 
alcohol is used to produce high boiling plasticizers and 
detergents. 


Polypropylene. Much has been written about poly- 
propylene but not a great deal has been said. One 


TABLE 1—Distribution of Olefin Types in Propylene Derived 
Olefins® 
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company (Hercules) has a 20 million-pound-per-year 
plant on stream and Humble Oil and Refining Co. is 
expected to be on stream by the end of 1959 with their 
40 million-pound-per-year plant. AviSun has announced 
conversion of a polyethylene line to polypropylene and 
the annual capacity of the converted plant will be 20 
million pounds. At least two other companies are ex- 
pected to announce definite plans by the end of the 
year and others have pilot plants in operation. Total 
capacity by the end of 1960 is estimated to be 150 to 
200 million pounds. 

All of this activity stems from the development of 
stereo-specific Ziegler-type catalysts which permit the 
formation of isotactic polypropylene. Both Hercules and 
Humble are licensed to use this type of catalyst. The 
key to the catalyst appears to be the replacement of the 
titanium tetrachloride in Ziegler’s aluminum trialkyl 
catalyst by titanium trichloride. In one process this cat- 
alyst is suspended with exclusion of oxygen and water 
in a hydrocarbon solvent and propylene is then intro- 
duced.*® Other catalysts are molybdenum oxide, cobalt 
molybdate and other molybdates supported on alumina, 
titania or zirconia (Standard Oil of Indiana). Several 
companies indicate that they have developed different 
catalyst systems. The whole area of patents and know- 
how is in for some exploration by patent lawyers before 
the dust settles. 

Polypropylene’s properties vary considerably with crys- 
tallinity, average molecular weight and molecular weight 
distribution.’ Modulus of elasticity and yield strength 
increase with degree of crystallinity and other properties 
may depend upon how the material is processed. A 
rapidly cooled melt differs from a slowly cooled one. 
Brittleness is dependent upon both average molecular 
weight and crystallinity. A low molecular weight poly- 
propylene with good flow properties may be brittle. 

Polypropylene is said to possess a wider range of 
desirable properties than any single plastic yet devel- 
oped. It is the lightest of all plastics (specific gravity 
0.90) and it has outstanding ability to withstand boiling 
water temperatures for long periods of time. It has high 
rigidity, strength, resilience and relative hardness. 

The uses of a polymer are a reflection of its properties. 
Injection molding and hot water piping are two imme- 
diate outlets for polypropylene with film and fibers the 
two greatest potential outlets. The films have good 
clarity and are strong and possess excellent dielectric 
properties. Producers of acrylic fibers say they are not 
worried because applications for acrylic fibers are too 
varied to be disturbed by the development of polypropy- 
lene fibers. Polypropylene fibers present dying problems 
but producers are confident that they will be overcome. 
There is still some question as to the general stability of 
polypropylene but it is claimed that this is no longer a 
problem. 

Injection molded items on the market include hospital 
utensils (the cold bed pan is now behind us), pipe fit- 
tings, valves, refrigeration parts, automotive components, 
household equipment, business machine housings and 
parts and women’s shoe heels. One potential producer 
apparently has a mote in his eye instead of stars. He is 
not interested at present because propylenes deficiencies 
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in stability and in certain physical properties may seri- 
ously limit its ultimate markets.** 


Propylene-Ethylene Copolymers. Montecatini has 
announced plans for a 120 million-pound-per-year plant 
for the production of propylene-ethylene copolymer. The 
proportions of monomer range from 25 to 75 percent 
propylene. These polymers are reported to show good 
resistance to aging and to have a greater tensile strength 
in the vulcanized state than natural rubber. Their tensile 
strength is generally better than SBR rubber but they 
are not as tough as isotactic polybutadienes. The cost 
will be 10 cents per pound less than SBR. The projected 
use is in the manufacture of “life-time” automobile tires. 


THE FUTURE OF PROPYLENE 


The future of any segment of the petrochemical in- 
dustry is as difficult to predict as the way of a woman. 
The growth of petrochemical propylene will be steady 
but not spectacular for it does not have the broad base 
of utilization that ethylene has. Ethylene has 3 billion- 
pound-per-year derivatives (ethyl alcohol, ethylene oxide 
and ethylbenzene) and polyethylene is headed for the 
billion-pound class. Proplene has only 1 billion-pound 
derivative with no other derivative even close. Oxo alco- 
hols and propylene based detergents are growing but 
they are still a long way off. The future of propylene 
may be with polypropylene and propylene-ethylene copo- 
lymer. Detergent uses of propylene tetramer show a re- 
spectable growth curve but foreign competition may 
take some of this away. The new process for the pro- 
duction of synthetic glycerol will not affect materially 
the over-all quantity of propylene converted to glycerol. 
The total production of glycerol has remained remark- 
ably constant over the last few years—only the ratio of 
synthetic to natural has changed. 

One of the attractive features of propylene is its low 
cost in respect to ethylene. This cost differential will 
become less favorable as the purity requirements in- 
crease. Polypropylene and other of the newer uses re- 
quire high purity propylene. 

New uses for propylene are needed and research will 
provide them. The propylene is available, it is up to 
the chemist to utilize it. An example is the reported new 
synthesis of acrylonitrile from propylene and ammonia 
as raw materials.’® 
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In maintenance . . . 


Trouble Shoot With Vibration Analysis 


High speed machines give refiners tough vibration prob- 
lems. Five case histories show how they can be solved with 


a vibration analyzer 


A. L. Petitjean 
Western Dynamics Co., Seattle, Wash. 


AS THE SPEED of a rotating element is doubled, 
the centrifugal forces caused by such things as unbal- 
ance are increased as the square of the increase in 
speed. These increased forces can cause bearing failures 
and the possibility of other serious machinery failures. 


Vibration Tolerances. In order to correlate the in- 
creased forces with the parameters of vibration (ampli- 
tude, frequency and phase), it becomes necessary to set 
up vibration amplitude tolerances in relation to the vari- 
ous frequencies. The development of vibration tolerance 
charts, as illustrated in Figure 1, is a result of experience 
gained with particular machines. Most machines 
would take the general shape of the curves in Figure 1. 
These are not absolute values. However, they will give 
the maintenance engineer a guide to what might be 
tolerable in machinery. 

It will be noted in Figure 1, for example, that the 
same amplitude of vibration at 3,600 rpm may not be 
acceptable at 10,000 rpm. Also the rigidity of a system 
must be taken into account when using such a table. 
For example, a very flexible system for the same energy 
level of unbalance would indicate more amplitude than 
a rigid system. 
Bearing clear- 
ances can also 
vary, which will 
allow a rotating 
element that is 
out of balance to 
‘“‘whirl” in a 
larger circle. 
This “whirl” in 
most applications 
would be ellipti- 
cal, since the 
rigidity of ma- 
chines is usually 
greater in one 
direction than in 
another. The op- 
erator taking vi- 
bration readings 
could expect a “' 
different reading 
in amplitude 
when probing 
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vertically than when probing horizontally. It is, there- 
fore, imperative to label vibration direction as well as 
the point, amplitude, and frequency. 


Example. The first example of practical vibration anal- 
ysis concerns a 2,500-horsepower, very-low-pressure tur- 
bine turning a hydrogen compressor on a Platformer. 
In this type of unit which is of variable speed, problems 
resolving themselves around natural frequencies of shaft, 
couplings and bearing supports can be expected. 

The turbine rotor weighed approximately 1,400 
pounds on this unit and the critical speed was approxi- 
mately 5,600 rpm for the turbine rotor. The unit was 
designed to turn at 10,400 rpm with an overspeed trip- 
out at a little over 11,000 rpm. The unit could be made 
to operate quite satisfactorily at 9,600 rpm and below. 
However, as the speed approached 10,400 rpm a very 
severe vibration developed in a vertical direction on the 
bearing support at the exhaust end of the turbine. This 
unit was investigated and the bearing support in the tur- 
bine area was found to be resonant in a vertical direc- 
tion when the unit was coupled at just about 10,400 
cycles per minute. This bearing support had a slight 
overhang and was welded to the case which was about 
¥g-inch steel plate. 

By increasing the rigidity of the support in a vertical 
direction, the problem of severe vibration was reduced 
materially, so the unit could be operated at the designed 
rpm. Since the plate offered very little damping, this 
appeared as a rather sharp critical frequency. This was 
detected by a rapid increase in amplitude as the criti- 
cal frequency was approached, and a decrease as the 
critical was passed. Taking simultaneous readings of 
phase, a rapid, practical 180-degree phase shift occurred 
from about 1,000 rpm below the critical frequency to 
the trip-out speed which was about 1,000 rpm above the 
critical frequency. 

Case Two involved a 7,000-hp turbine driving an air 
compressor. There had been several occurrences of vibra- 
tion in this unit together with excessive maintenance on 
the coupling between the turbine and compressor. In 
order not to interrupt the continuous service of this unit, 
it was desirable to attempt to locate the cause of vibra- 
tion while the machine was running. It was checked 
with a vibration analyzer and a fairly strong component 
of vibration was detected at twice the rotational fre- 
quency in a vertical direction. By strong is meant—a 
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relatively high amplitude in comparison with the fun- 
damental rotational amplitude of vibration. 

Generally speaking, it has been found that when the 
amplitude of vibration at twice the rotational is in the 
neighborhood of 10 to 15 percent or over of the funda- 
mental rotational frequency amplitude, misalignment 
can be suspected in a system. As this was the case, an 
attempt was then made to find why misalignment should 
occur in the system. It was found that insufficient pro- 
vision had been made for expansion of the compressor 
discharge line. 

Case Three is a somewhat unique application of vi- 
bration analysis equipment. This dealt with a new Plat- 
former installation that was being air dried. When the 
flow in the heat exchangers was increased to a certain 
rate, the last two heat exchangers in the series developed 
a tremendous noise. These two heat exchangers were not 
lagged; therefore vibration readings were possible along 
the exchanger shell. It was thought that possibly this 
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was related to the compressor rpm. The problem was 
to determine if the noise was caused by aerodynamics 
or to some relationship of the compressor speed. 

The vertical vibration profiles for different flow con- 
ditions are recorded in Figures 2 and 3. It will be noted 
that in Figure 3 the fundamental frequency of vibration 
as detected was exactly the same as in Figure 2. This 
was conclusive proof that the source of the noise was 
definitely aerodynamic and not related to the compres- 
sor. The installation engineers made a calculation of the 
air that existed in the system under the specified pres- 
sure and flow conditions and compared it with the pro- 
jected use of hydrogen in the system. It was determined 
that because of the entirely different characteristics of 
hydrogen, the aerodynamic vibration would disappear 
with the use of hydrogen. 

Hydrogen was put in the system, and the heat exchang- 
ers then operated very quietly. 

Case Four. Another case that was analyzed in a re- 
finery resolved itself around vibration that was occur- 
ring in a large 1,500-hp, four-pole electric motor driv- 
ing the air compressor for a cat cracker. Very serious 
vibration was occurring at about the rated motor speed. 
The filter on the vibration analyzer was tuned to the 
maximum amplitude at the approximate speed of the 
motor. The frequency meter could not be read closer 
than about 2 percent; however, when the shaft of the 
motor was observed under the strobe light which was 
being fired automatically at the frequency indicated 
on the pickup, the shaft was observed to be rotating. 
This immediately indicated that the vibration was not 
caused by a mechanical imbalance in the motor but to 
an electrical condition. The actual rotation observed 
under the strobe light was the slip of the motor. Several 
bars in the unit’s rotor were found at one point to have 
failed in the connecting copper. ' 

Case Five. An area which could become extremely 
troublesome to a refinery engineer or an installation en- 
gineer on really high speed equipment could be caused 
by the following situation: for example, a turbine with 
a flexible shaft driving a compressor with a flexible shaft 
through a coupling. The turbine is supplied by one ven- 
dor, the compressor by another, and the coupling by a 
third vendor. The critical speed of the turbine is known 
precisely, and is in all probability stamped right on the 
turbine itself. The same is true for the compressor rotor. 
However, when the coupling with a varying amount of 
lubricant is installed on the shaft of the turbine and 
compressor, in most cases the critical speed is not known. 
In the case of variable speed machinery, this could well 
be the source of another critical speed. This could mani- 
fest itself by amplifying small vibrations caused by un- 
balance to a degree that excessive wear and vibration 
could occur on the end bearing of the turbine and the 
end bearing of the compressor. 

The practical way to determine the resonance of the 
coupling under actual conditions with the lubricant in 
the coupling is as follows: Install a small exciter of vari- 
able speed on the coupling and apply a vibration pickup. 
Vary the speed of the exciter until the amplitude reaches 
a maximum. Under operating conditions, this experi- 
mental critical frequency can be avoided in the same 
manner that criticals are avoided in operation of the 
turbine or compressor unit or another size coupling 
could be installed with a different mass critical ++ 
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KNOWLEDGE OF VAPOR-LIQUID phase equi- 
libria conditions of petroleum fractions is essential for 
the design of most petroleum process equipment. This 
information can be obtained experimentally by deter- 
mining an equilibrium flash vaporization (EFV) on the 
stock in question at the desired pressure. However, this 
procedure generally requires a considerable amount of 
time and money. For this reason, empirical correlations 
have been widely used for predicting the EFV data 
from the simpler analytical ASTM or TBP distillations. 

Many correlations relating the three distillations, 
ASTM, TBP, and EFV at atmospheric pressure have 
appeared in the literature.?® 19. 25. 2%. 32.35 Flowever, none 
of these methods are sufficiently complete to permit 
making phase equilibrium calculations for all operating 
ranges of temperature and pressure encountered in 
petroleum distillation. This, and the following install- 
ment, presents empirical correlations which can be used 
to predict phase relationships over a pressure range of 
10 mm Hg to the focal point. These correlations were 
developed from published data as well as data obtained 
at the Richmond Laboratory of California Research 
Corporation. 


Correlations Developed. Two sets of charts have been 
developed for predicting the equilibrium phase relation- 
ships for petroleum fractions over a pressure range from 
10 mm Hg to the focal point. One set predicts the phase 
relationships for atmospheric and higher pressures, while 
the other predicts the phase relationships in the vacuum 
region. The relationships were developed from stocks 
of continuous boiling range. No stocks with discontin- 
uous TBP yield temperature relationships were included. 

The empirical correlations given here for atmospheric 
and higher pressures are improvements over similar cor- 
relations given previously, while the correlations for 
vacuum conditions, to be given in the next installment, 
extend the application of this empirical technique down 
to 10 mm. 

A schematic diagram, illustrating the interrelation- 
ship between atmospheric and 10 mm Hg distillations, 
is shown in Figure 12.1 with chart numbers indicated 
on the various routes. 

The average deviation of these charts from all avail- 
able experimental data ranges from 4°F to 10°F. 
These charts are consistent and can be used satisfac- 
torily for process design work. Detailed evaluations of 
these charts are given. 

This material is included in an applied thermodynam- 
ics series because it represents an alternate and prac- 
tical method of solving the type of problems (i. e., 
phase equilibria) that are solved by the use of thermo- 


*Present address: School of Chemical Engineering, Oklahoma State Univer- 
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dynamics for simpler mixtures than petroleum frac- 
tions. In addition, it forms a basis for relationships to 
follow in future installments. 


Sources of Data. Literature references are given at 
the end of this installment for the empirical correlations 
for the atmospheric, vacuum and the high pressure 
EFV curves. References are included for the TBP cor- 
relations and also for the theoretical methods of calcu- 
lations. These items are covered in Parts 13, 14, and 15. 
A key to these references is given in Table 12.1. Three 
categories of literature are shown: (1) Experimental 
Data, (2) Empirical Correlations, and (3) Theoretical 
Methods. References giving data and correlations are 
divided according to pressure, i. e., atmospheric, super- 
atmospheric, and vacuum. 





TBP 3) 














10 po 
(7) (8) 


EFV 
*Also ASTM D 86 for Light Petroleum Products 











FIGURE 12.1—Interrelationships between empirical correla- 
tions relating ASTM-TBP-EFV at 760 and 10 mm Hg pressure. 





Route Figure Remarks 





13.1 Applicable for all stocks 
13.2 Applicable for gas oil only 


| 

| 

| 12.4 and 12.5 

| 12.6 and 12.7 
12.8 and 12.9 


{ Applic able for stocks with normal boiling 
\ Points up to about 800°F 


13.3 
13.4 and 13.5 


t applicable to heavy stock 
13.6 and 13.7 |) 


13.8 Applicable to all stocks 


Two types of distillation data were used in develop- 
ing these empirical correlations, namely, (1) analytical 
distillations and (2) equilibrium phase separations. The 
first are batch distillations run for the purpose of defin- 
ing the mixture while the second are continuous distilla-. 
tions yielding vapor and liquid products that are in 
equilibrium with each other. 

Examples of these two types of analytical distillations 
are: 
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ASTM Assays 
D 86 for light petroleum products 
D 158 for gasolines through light gas oils 
D 1160 at 760 mm for middle oils 
D 1160 at 10 mm for heavy oils 
TBP Distillations 
Podbielniak Hypercal 
Oldershaw column 
Spinning auger or band 
Equilibrium phase separations for petroleum frac- 
tions are generally run on once-through flash vaporiza- 


TABLE 12.1—Key to Literature References on EFV and TBP 
Distillations 








Super 
A 





ental Data 
FV Curves 





TBP’s for Feed 


ASTM'’s or TBP’s on 
Equil. Products 


a Correlations 
M-TBP 2, 10, 11, 24 


ASTM-EFV 6, 10, 11, 25, 10, 11, 19 
29, 31, 32. 35 


10, 11, 19 














TBP-EFV 














Theoretical Methods 
K-Values for Oil Cuts 
Inte Calculation 

ethods 


—————— 19, 25, 37 —______——_ 
-———— 3, 4, 7, 8, 12, 17, 19 —___—— 





tion units operated at a steady rate but slowly enough 
to reach equilibrium. Heat is supplied externally to the 
feed or internally during vaporization, or both. 

Other vapor-liquid equilibrium measuring devices, 
such as the vapor recirculating still and the stirred or 
rocked equilibrium cell or bomb, would be satisfactory 
for light oils but could not be used for heavy oil be- 
cause their longer holding time would cause coking 
troubles at temperatures above about 700° F. 

The ASTM distillations are more rapid and cost less 
than the TBP distillations, while the latter are more 
accurate in defining the characteristics of oil fractions. 
ASTM’s are frequently the only distillations obtained so 
they must be included in the correlations, however. 

TBP distillations usually require larger samples, the 
size depending upon the size of the TBP still and col- 
umn. When gravities of small (5 or 10%) cuts from a 
TBP are desired, the sample and apparatus sizes must 
be larger. Sample requirements for analytical tests must 
be considered in selecting the apparatus for the flash 
vaporization runs. 

The EFV apparatus must be large enough to give 
equilibrium vapor and liquid of sufficient quantities 
for the desired analyses. On the other hand the EFV 
apparatus should be as small as possible to minimize 
the apparatus cost, the time required to reach equilib- 
rium, the heat losses and the volumes of oils handled. 

Vapor-liquid equilibrium measurements can be made 
for oil fractions with a small sample in a PVT (pres- 
sure, volume, temperature) apparatus. The smallest scale 
PVT apparatus is a small bore high pressure glass capil- 
lary tubing, in which the sample is stirred by a small 
steel ball that is moved up and down by an outside 


118 


magnet. This is the apparatus used by Bahlke and Kay’ 
in phase determinations for a gasoline and a naphtha. 
Properties of the equilibrium vapor and liquid were 
not included. 

This small-scale PVT apparatus can be operated at 
high pressures and temperatures with good reproduci- 
bility to make bubble and dew point observations. The 
fraction vaporized at intermediate temperatures may 
be measured, also, in this type of PWT apparatus. These 
intermediate observations are of limited value, however, 
as the measured volumes of vapor and liquid are of 
unknown compositions, densities, and molecular weights. 
When samples of the equilibrium vapor and liquid can 
be taken from a PVT apparatus and analyzed, the par- 
tially vaporized experiments on the PVT apparatus can 
yield useful data. Sampling is not possible on most PVT 
apparatus, however. 

Because of the requirement for samples and their 
analyses, vapor-liquid phase equilibria determinations 
for petroleum fractions are obtained in larger apparatus. 
The once-through EFV still is the most frequently 
used.® 10, 18, 21, 22, 27, 29, 30, 32 

As mentioned above, the once-through equilibrium 
flash vaporization still may have external feed preheat- 
ing, internal heating, or both. Two of the above nine 
references used internal heating*®** in the EFV still, 
while all the others have feed preheating and only 
enough heat addition to the still to compensate for heat 
loss. 

As can be seen by the reference key in Table 12.1, 
most of the published experimental EFV data are for 
atmospheric pressure and vacuum conditions. Very few 
high pressure EFV data are available. Another defi- 
ciency in the data available for correlation development 
is the lack of data on the properties (gravities and 
ASTM or TBP distillations) of the equilibrium vapor 
and liquid. Without this information on the EFV prod- 
ucts it is not possible to convert flashed products from 
the observed quantities of liquid and vapor to weight 
(pounds or pound moles) quantities. Because of these 
and other deficiencies in the data, the empirical corre- 
lations developed from these available data will be ap- 
proximations, to be used only when observed EFV data 
are not available. 


Empirical EFV Correlations. Empirical correlations for 
the prediction of equilibrium flash vaporization condi- 
tions (percent vapor at given temperature and pres- 
sure) are based on either of the analytical distillation 
curves, i.e., the ASTM or the TBP. 

All three distillations (ASTM, TBP, and EFV) may 
be plotted on .ie same coordinates, i.e., temperature vs 
percent vaporized. Each ASTM or TBP curve on these 
scales represents a single batch distillation of the feed 
stock. An EFV curve on these scales, represents a series 
of equilibrium separations, from 0% to 100% flashed. 

Another difference between these curves is the fact 
that the EFV curves must be determined or estimated 
at many pressures, as required; whereas, the ASTM 
and TBP distillations are run at atmospheric pressure 
only, except for special reduced pressure assays that 
will be discussed in Part 13. 

These three atmospheric pressure curves are shown 
in Figure 12.2 for a naphtha-kerosine blend. The higher 
pressure EFV curves are included to complete the illus- 
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FIGURE 12.2—Distillation curves for naphtha-kerosine blend. 


tration. Figure 12.2 is typical of plots obtained by plot- 
ting similar data for oil fractions. 

The fact that the three atmospheric pressure distilla- 
tion curves always intersect with the EF V curve having 
the flattest slope and the TBP the steepest slope, sug- 
gests an empirical correlation method. An atmospheric 
EFV curve can be drawn for an oil from the ASTM 
or TBP with two empirical correlations, one to ‘ocate 
a key point on the EFV and another to give the EFV 
slopes. 

An examination of the vertical displacement of the 
higher pressure EFV curves on the temperature scale 
of Figure 12.2 suggests using the Cox Vapor Pressure 
plot (i.e., log vapor pressure versus reciprocal absolute 
temperature plus a small constant) for constructing the 
PTX (pressure, temperature, percent vaporized) phase 
diagram for petroleum fractions. 

Figure 12.3 is a phase diagram for the same petro- 
leum fraction represented by the distillation curves of 
Figure 12.2, i.e., the naphtha-kerosine blend. This plot 
is typical of the phase diagrams that are obtained for 
petroleum fractions. On these coordinates, the lines are 
straight and intersect at a focal point, which is above 
the critical point. The EFV curves on Figure 12.2 are 
cross-plots of constant pressure paths drawn across the 
phase diagram of Figure 12.3. 
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It will be noted that the bubble and dew point lines 
on Figure 12.3 fan out at lower pressures. Although 
these lines are straight on Figure 12.3, they should not 
be extrapolated to vacuum conditions. 

Piromoov and Beiswenger* developed the first such 
empirical correlation thirty years ago, using experimen- 
tal “pipe still” or EFV distillation data on oils. In this 
correlation the EFV curves were assumed to be straight 
on the temperature versus percent vaporized scales. 
This early work also assumed that the higher pressure 
EFV curve had the same slope as the atmospheric curve. 
Both of these assumptions were over simplifications. 

In their 1948 correlation, Edmister and Pollock*® 
avoided these simplifications in developing a method 
that has been widely used. This method was included 
in the previous PerRoLEUM REFINER series with work- 
able scale charts. This method was developed from ex- 
perimental data on fractions of Mid-Continent crudes. 
The atmospheric true boiling point 50% temperature 
data ranged from 150°F to 700° F. Flash conditions 
ranged from 0 to 300 psig and from 120° F to 860° F. 
The correlations presented in this installment are sim- 
ilar to those of Edmister and Pollock®® except that im- 
provements were made to the high temperature portion 
of the three-way correlations relating TBP, ASTM, and 
EFV 50% temperatures at atmospheric pressure. These 
improvements were based on additional experimental 
data on high boiling fractions obtained in the Rich- 
mond Laboratory of California Research Corporation. 


ASTM-TBP-EFV Relationships. A three-way correla- 
tion between the atmospheric EFV curve and the 
ASTM and TBP distillations, also at atmospheric pres- 
sure, is the “keystone” of this empirical method. This is 
evident by the interrelationships shown in Figure 12.1 
and by the distillation curves given in Figure 12.2. 

The atmospheric pressure correlations given on Fig- 
ures 12.4 through 12.9 are based on the 50% evapo- 
rated temperatures as the reference points on the 
ASTM, TBP and EFV curves. Temperature difference 
correlations for segments of the curves complete the 
representation of the distillation curves. Correlations for 
estimating the EFV 50% temperature and temperature 
differences from the corresponding ASTM, TBP values 
permit constructing the atmospheric EFV curves from 
the ASTM or TBP curves. 

Figures 12.4 through 12.9 are recent revisions to the 
Edmister-Pollock correlations.*”** These revisions in- 
clude: (1) more accurate ASTM-TBP 50% temperature 
relationship for the entire range and (2) improvement 
in the high temperature regions of the ASTM-EFV 
and TBP-EFV 50% temperature correlations, and 
(3) replotting the slope correlations as temperature dif- 
ferences for segments of the distillation curves to make 
these charts more convenient for use. 

The high temperature range of the atmospheric 50% 
correlations and the low temperature range of the 10 
mm 50% correlations (presented in the next install- 
ment) overlap each other by about 125°F. In this 
region of overlap these two sets of correlations are con- 
sistent. Thus, for stocks which fall in this overlap re- 
gion, either the atmospheric or 10 mm 50% correlations 
may be used to give the same results. 

The ASTM-TBP 50% temperature relationships 
given in Figure 12.4 is used to predict TBP 50% tem- 
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peratures from ASTM 50% temperatures. Figure 12.5 
is the ASTM-TBP temperature difference correlation 
that should be used with Figure 12.4 in converting 
ASTM’s to TBP’s or vice versa. 

The TBP-EFV 50% temperature relationship is 
shown in Figure 12.6. This correlation is similar to 
those of Edmister and Pollock’® except some revision 
has been made below a TBP 50% temperature of 650°F 
to give somewhat better agreement with available ex- 
perimental data. Also, above a TBP 50% temperature 
of 650°F some compromise was made in order that 
this portion of the correlation agree better with vacuum 
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FIGURE 12.6—TBP 50 percent temperature versus EFV 50 percent temperature. 


data on heavy stocks. Figure 12.7 is the TBP-EFV 
temperature difference correlation that is used with 
Figure 12.6 in estimating an EF V curve from the TBP. 

The ASTM-EFV 50% relationship is shown in Fig- 
ure 12.8. This correlation was developed to give a con- 
sistent three-way correlation relating the ASTM, TBP, 
and EFV 50% temperatures. Figure 12.9 is the ASTM- 
EFV temperature difference correlation that is used 
with Figure 12.8 in estimating an EFV curve from the 
ASTM. 

Detailed evaluations of these six charts, Figures 12.4 
through 12.9, have been made and are shown in Tables 
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12.2, 12.3, and 12.4. The evaluations were made using 
experimental data from four sources.®:1%1%%4 The ex- 
perimental EFV data of Piromoov and Beiswenger*™ 
were not included in the evaluation because the EFV 
temperatures were measured with thermometers, and no 
apparent stem corrections were made. Therefore, the 
reported EFV data are believed to be somwhat low. 
Also, the reported ASTM distillation was run by the 
Saybolt 10% distillation method which gives tempera- 
tures somewhat higher than the ASTM method. The 
Esso methods for predicting the EFV curve from the 





TABLE 12.2—Evaluation of Atmospheric ASTM-TBP Correlation 
on Figures 12.4 and 12.5 






























































‘Volume,) Atm. Atm. TBP Diff. 
Gr. | P | ASTM Calc.- 
Stock (Reference) °API Distilled} Obs. | Obs. | Calc. | Obs. 
Naphtha-Kerosine Blend | 47.8 10 172 160 150 | —10 
30 298 289 292 +3 
(10) 50 393 396 +7 
70 481 479 —3 
90 516 559 —9 
Extraction Naphtha 68.7 0 156 137 144 +7 
10 161 146 157 +11 
163 153 162 + 9 
(10) 50 164 155 164 + 9 
70 168 166 172 +6 
180 190 189 —1 
E 210 232 +22 
Cleaner’s Naphtha 57.3 0 194 104 144 +40 
10 223 198 197 —l1 
241 240 21-8 
(10) 50 259 258 —1 
70 272 289 282 |—7 
Virgin Light Naphtha 63.9 0 115 62 —14 
10 158 122 120 —2 
30 197 185 183 —2 
(10) 50 222 227 —4 
70 248 257 261 +4 
292 325 315 —10 
Virgin Heavy Naphtha 49.2 10 318 303 +1 
30 328 327 326 |—1 
50 340 347 347 0 
(10) 70 355 376 370 — 6 
70 380 416 404 | —12 
Reformed Gasoline 49.6 30 276 264 —1 
50 312 318 317 —l1 
70 341 351 +7 
(10) a 381 410 408 | —2 
Treated Press. Dist. 49.7 10 170 148 137 —l1 
30 266 277 253 | —24 
50 340 367 347 | —20 
(10) 70 392 429 413 —16 
90 440 486 472 —1l4 
Cal. Research Stock 1 10 140 90 106 +16 
30 170 155 158 +3 
50 188 192 188 —4 
(5) 70 202 210 210 0 
90 220 232 235 +3 
Cal. Research Stock 2 10 260 247 253 +6 
30 264 264 262 |— 2 
50 270 278 273 — 5 
(5) 70 275 286 281 — 5 
90 283 307 292 | —15 
Cal. Research Stock 3 10 321 307 310 +3 
30 330 330 330 0 
50 339 347 346 | —1 
(5) 70 348 370 —10 
90 367 393 386 | —7 
Cal. Research Stock 4 10 408 397 400 +3 
30 420 425 425 0 
50 430 447 443 —4 
(5) 70 440 464 —5 
90 456 490 481 —9 
Cal. Research Stock 5 10 482 462 473 +9 
30 511 516 + 5 
50 518 540 539 — 1 
(5) 70 535 568 565 —3 
90 560 603 599 | —4 
Cal. Research Stock 6 10 473 450 455 +5 
30 512 518 518 0 
50 542 567 565 | — 2 
(5) 70 567 602 601 —1 
90 595 640 638 | — 2 
Cal. Research Stock 7 37.0 10 436 409 416 +7 
30 493 494 498 +4 
50 519 535 540 + 5 
(5) 70 540 565 571 + 6 



































|Volume,| Atm. Atm. EFV Diff. 
Gr. | Percent} ASTM Calc.- 
Stock (Reference) °API Obs. | Obs. Obs. 
Naphtha-Kerosine Blend | 47.8 10 160 214 214 0 
153 30 289 295 295 0 
(10) 50 396 352 355 +3 
70 481 399 397 |—2 
90 559 442 435 |—7 
Cal. Research Stock 7 37.0 10 409 475 477 +2 
30 AG4 501 514 +13 
(5) 50 535 516 526 +10 
70 565 532 535 +3 
Cal. Research Stock 8 22.4 0 462 606 600 | —6 
10 557 630 629 | —1 
(5) 30 617 652 649 | —3 
50 662 668 663 | —5 
70 705 684 677 —7 
90 773 706 708 +2 
Cal. Research Stock 9 26.0 10 574 640 654 +14 
30 660 682 692 +10 
(5) 50 720 718 714 —4 
70 778 731 736 +5 
90 863 767 7380 +13 























ASTM or from the TBP, published by Maxwell,** were 
developed primarily from Piromoov and Beiswenger 
data,** and as expected, predict EFV temperatures 
from 15°F to 20°F lower than those predicted from 
Figures 12.4 through 12.9. 

A summary of the evaluation is given below. 











NUMBER OF 
Average EXPERIMENTAL POINTS 
Maximum] Absolute 
Deviation} Deviation) Deviation| Deviation) Deviation 
Chart (°F) (°F) O—10°F | 11—20°F | >20°F 
Fig. 12.4 24 7 59 4 2 
and 12.5 
ASTM-TBP) 
. 12.6 14 6 17 3 0 
and 12.7 
(TBP-EFV 
Fig. 12.8 29 9 126 55 ll 
and 12.9 
(ASTM-EFV) 




















Effect of Pressure on EFV Curves. The effect of pres- 
sure on the EFV curve is found by constructing a phase 
diagram on log P vs 1/T scales, starting with the at- 
mospheric EFV curve, predicted from the TBP or 
ASTM curve by use of the empirical correlations on 
Figures 12.6 and 12.7 or Figures 12.8 and 12.9. With 
the atmospheric EF V points determining the lower ends 
of the constant percent flashed lines, and the focal 
point at which these lines intersect, the phase diagram 
can be constructed. A method for locating the focal 
point was first presented by Edmister and Pollock.*® 
This method is an empirical correlation for predicting 
the focal point developed from experimentally deter- 
mined phase diagrams. The focal point temperature 
and pressure are located relative to the critical tem- 
perature and pressure. Figures 12.10 and 12.11 are the 
critical point correlations while Figures 12.12 and 12.13 
are the focal point correlations. These are reprinted 
from previous papers’®"* for convenience. 

For more convenience, this method has been simpli- 
fied to a three-parameter correlation and incorporated 
into a phase diagram construction chart shown on 
Figure 12.14. An example in the use of this chart is 
illustrated on Figure 12.15. By use of Figures 12.4 
through 12.15 the complete equilibrium phase condi- 
tions for petroleum fractions between atmospheric pres- 
sure and the focal point can be estimated. 

The Phase Diagram Construction Chart, given as 
Figure 12.14, has been designed for use with ASTM 
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TABLE 12.4—-Evaluation of Atmospheric ASTM-EFV Correlation on Figures 12.8 and 12.9 

























































































































































































|Volume, Atm. Atm. EFV Diff. Volume,| Atm. Atm. EFV Diff. 
& F ASTM Calc.- Gr. | Percent) ASTM Calc.- 
Stock (Reference) API |Distilled| Obs. | Obs. | Calc. | Obs. Stock (Reference) °API Obs. | Obs. | Calc. | Obs. 
WCE-DHP Stock 1 10 150 178 17%4 |—4 Treated Press. Dist. 52.3 0 65 127 126 |—1 
30 200 208 204 |—4 10 141 175 164 | —11 
(10) 50 235 224 222 |—2 (10) 30 237 237 0 
70 268 245 238 |—7 50 317 287 232 |—5 
90 325 273 268 |—5 70 378 325 316 |—9 
90 439 358 348 | —10 
WCE-DHP Stock 2 0 203 258 260 | +2 EP 493 390 368 | —22 
10 255 278 283 | +5 
(10) 30 292 301 304 +3 Naphtha Bottoms 39.3 0 276 334 352 +18 
50 315 314 315 | +1 10 355 385 392 | +7 
70 339 327 326 |—1 (10) 30 405 415 422 | +7 
90 400 354 358 | +4 50 430 : 435 | +7 
475 380 391 | +11 70 452 441 445 | +4 
90 505 472 | +3 
WCE-DHP Stock 3 0 300 344 345 | +1 EP 561 491 491 0 
10 327 354 356 | +2 
(10) 30 358 371 374 | +3 Press. Dist. 50.8 0 80 122 147 | +25 
50 375 380 382 | +2 10 165 191 191 0 
70 393 388 390 | +2 (10) 30 258 254 255 | +1 
90 415 400 399 | —1 321 292 293 | +1 
EP 438 405 405 0 70 382 326 327 | +1 
432 358 352 | — 6 
WCE-DHP Stock 4 0 230 298 304 | +6 EP 500 384 380 |—4 
10 285 322 329 | +7 
(10) 30 343 357 365 +8 Naphtha Bottoms 44.2 170 260 246 14 
50 399 387 398 | +11 10 300 2022 |—8 
70 457 415 430 | +15 (10) 327 334 336 | +2 
90 515 448 460 | +12 50 370 356 360 | +4 
EP 568 472 479 | +7 70 406 376 378 | +2 
443 393 395 | +2 
WCE-DHP Stock 5 0 388 448 451 | +3 EP 500 410 416 | +6 
10 424 457 466 | +9 
(10) 30 450 472 480 | +8 Mid-Cont. Gas Oil 35.5 0 475 533 551 | +18 
50 473 483 491 | +8 10 512 551 566 | +15 
70 498 496 509 | +13 (10) 30 543 573 584 | +11 
90 540 519 529 | +10 50 570 589 598 | +9 
EP 580 535 542 | +7 70 604 607 615 | +8 
90 663 636 646 | +10 
WCE-DHP Stock 6 0 415 474 481 | +7 | EP 730 665 673 | +8 
10 456 484 498 | +14 ————— 
(10) 30 477 500 509 | +9 Mid-Cont. Gas Oil 36.9 0 268 364 365 | +1 
50 496 509 518 | +9 10 346 403 404 | +1 
90 544 535 “es a (10) 30 464 481 491 | +10 
EP 580 550 567 541 561 | +20 
70 641 596 605 | +9 
WCE-DHP Stock 7 0 432 484 491 | +7 90 746 652 671 | +19 
10 462 498 503 | +5 EP 804 683 693 | +10 
(10) 30 485 508 516 | +8 — 
50 503 517 525 | +8 Winkler Gas Oil 32.0 0 190 347 we: ; 
70 520 526 533 | +7 Naphtha Blend | 10 319 385 373 | —12 
90 550 540 547 | +7 | 30 432 457 455 | — 2 
EP 580 550 556 | + 6 (10) | 50 526 520 517 |—3 
| 70 612 571 571 0 
WCE-DHP Stock 8 0 410 480 488 | +8 90 692 623 617 |—4 
10 454 500 507 | +7 EP 747 650 37 | —13 
(10) 30 502 525 536 | +11 
50 537 543 555 +12 Naphtha-Kerosine Blend 478 0 96 160 158 —2 
70 575 563 75 | +12 10 172 214 196 | —18 
90 650 606 617 | +11 30 298 295 200 |—5 
EP 730 648 654 | + 6 (10) 50 393 352 353 | +1 
70 455 399 | 388 | —11 
WCE-DHP Stock 9 0 507 570 584 | +14 90 516 442 420 | —22 
10 535 585 595 | +10 EP 575 464 443 | —21 
(10) 30 571 600 616 | +16 |—___— 
50 597 611 628 +17 Pipe Still Pressure 50.3 10 165 ‘ 185 —18 
70 630 628 644 | +16 Distillate 30 287 276 275 |— 1 
90 685 660 672 | +12 50 365 332 34% |—S8 
EP 730 712 720 |} +8 (13) 70 428 372 | 360 | —12 
- 90 500 403 | 400 |—3 
WCE-DHP Stock 10 0 536 607 620 | +13 —— — = 
10 580 621 639 | +18 Shell Still Pressure | 46.6 10 260 300 295 |—5 
(10) 30 605 637 653 | +16 Distillate 30 367 360 371 | +11 
50 625 647 663 | +16 50 431 400 409 | +9 
70 650 658 675 | +17 (13) 70 468 430 428 | — 32 
90 682 675 689 | +14 } 90 519 455 454 | —1 
EP 720 691 701 | +10 — |. 
Stock No. 1 | 37.2 10 494 535 530 |— 5 
WCE-DHP Stock 11 0 570 644 664 | +20 30 517 549 543 | — 6 
10 612 660 682 | +22 (34) 50 534 563 551 | —12 
30 645 678 701 | +23 70 563 57 —il1 
50 670 692 714 | +22 90 620 589 595 | + 6 
70 700 707 728 | +21 EP 703 615 | 634 | +19 
90 756 739 757 | +18 —_—_——__|____|_ 
Stock No. 2 | 55.0 10 235 262 260 |— 2 
Pressure-Dist. 0 50 140 ~ ver 30 259 273 273 0 
10 165 213 192 | —21 (34) 281 283 284 | + 1 
(10) 30 261 270 259 | —11 | eS 304 295 294 | —1 
50 330 | 315 301 | —14 | 90 327 313 304 | —9 
70 391 348 335 | —13 
90 463 382 375 | —7 Stock No. 3 | 48.0 10 315 300 | —15 
EP 520 410 396 | —14 30 316 337 332 |—5 
- (34) 50 357 359 354 | — 5 
Mid-Cont. Fraction 0 250 320 316 —4 7 395 374 — 6 
10 284 334 326 |—8 - | --— 
(10) 30 330 358 354 | —4 Stock No. 4 | 43.0 10 382 409 413 | +4 
50 3380 384 382 |—2 30 394 415 419 | +4 
70 442 418 417 |—1 (34) 50 410 422 427 | +5 
90 525 | 467 | 465 | —2 | 70 426 | 428 | 434 | +6 
EP | 615 | 520 | 509 | —11 -~ | - ed 
Stock No. 5 43.0| 10 | 203 | 342 | 343 | +1 
Mid-Cont. Fraction 0 280 352 364 | +12 | 30 371 405 395 | —10 
10 327 380 385 | + 5 (34) | 50 444 444 | 440 | —4 
(10) 30 408 424 439 | +15 | 70 516 481 | 482 | +1 
50 490 | 472 | 491 | +19 | 90 518 | 523 | +5 
70 584 527 551 | +24 
90 706 632 | +29 
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TABLE 12.4—(Continued) 























Volume,| Atm. Atm. EFV Diff 
Gr. | Percent} ASTM Calc.- 
Stock (Reference) °API |Distilled| Obs. | Obs. | Calc Obs. 
Cal. Research Stock 7 37.0 0 330 437 424 —7 
10 436 475 484 +9 
30 493 501 519 +18 
(5) 50 519 516 532 +16 
70 540 532 542 +10 
568 546 8 
Cal. Research Stock 10 56.0 0 104 169 159 —10 
10 172 206 192 —14 
30 252 255 +3 
(5) 50 309 277 280 +3 
70 323 | 295 | 286 | —9 
90 337 310 292 —18 
EP | 369 | 316 | 302 | ih 














distillation data in predicting phase conditions of pe- 
troleum fractions at superatmospheric pressures. The 
VABP (volumetric average boiling point), the 10% to 
30% differences and the 10% to 90% slope of the 
ASTM assay and the gravity are used in the calculations 
made by the use of this construction chart. 

A calculation form in the upper left-hand corner 
simplifies the estimation of the atmospheric EFV, the 
VABP, and the ASTM slopes. Three-parameter, right- 
hand section of the chart is for locating the focal point. 
This focal-point location section was prepared empiri- 
cally from the original method, i.e., Figures 12.10 
through 12.13. This three-parameter focal point corre- 
lation on Figure 12.14 is more convenient than the four 
original charts method, but probably not as reliable. 
The example on Figure 12.15 shows the application of 
this construction chart for a gasoline. 

For heavy stocks, the 90% evaporated point on the 
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FIGURE 12.11—Critical pressure of petroleum fractions. 
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Yritical temperature of petroleum fractions. 


A.S.T.M. VOLUMETRIC AVERAGE BOILING POINT, (V.A.B.P), °F 


FIGURE 12.1 
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ASTM will not be available so this chart can only be 
used after extrapolating the ASTM to get the required 
properties. For the heaviest oils, such as reduced crudes, 
for which the 10 mm D 1160 distillation, rather than 
the atmospheric ASTM may be available, the phase 
diagram is required under vacuum rather than super- 
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PHASE DIAGRAM FOCAL PRESSURE 
OF PETROLEUM FRACTIONS 
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FIGURE 12.11—Critical pressure of petroleum fractions. 


FOCAL PRESSURE (P-)— CRITICAL PRESSURE (Pc) PSIA 
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A.S.T.M.VOLUMETRIC AVERAGE BOILING POINT °F 
FIGURE 12.12—Phase diagram focal temperature of petroleum fractions. 


PHASE DIAGRAM FOCAL TEMPERATURE 
OF PETROLEUM FRACTIONS 
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FIGURE 12.10—Critical temperature of petroleum fractions. 


FOCAL TEMPERATURE (Tr) —CRITICAL TEMPERATURE (Tc)°F 
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A.S.T.M. VOLUMETRIC AVERAGE BOILING POINT °F 
FIGURE 12.13—Phase diagram focal temperature of petroleum fractions. 
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FIGURE 12.15—Example—Phase diagram construction for petroleum fractions. 
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atmospheric pressure conditions. This requires a dif- solved using the simpler three-parameter focal point 
ferent construction chart. Such a chart is discussed in ¢orrelation included in Figure 12.14. 
the next installment. : 

Following are the detailed steps of the solution of Example 1: Construct a phase diagram for a stabil- 


the example shown on Figure 12.15. The example is ized gasoline with the following properties: 
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FIGURE 12.18—ASTM of bottoms from equilibrium flash vaporization. 
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VOLUME PERCENT OF CHARGE VAPORIZED 
FIGURE 12.17—ASTM of overhead from equilibrium flash vaporization. 
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FIGURE 12.18—ASTM of bottoms from equilibrium flash vaporization. 


VOLUME PERCENT OF CHARGE VAPORIZED 
FIGURE 12.17—ASTM of overhead from equilibrium flash vaporization. 





ASTM DISTILLATION (CORRECTED FOR LOSS) 
oan IBP | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% |90%| EP 
61.6 | 63°F | 117 | 156 | 186 | 213 | 239 | 262 | 287 | 312 | 342 | 400°F 



































































Solution: The calculations in determining the atmos- 
pheric EFV curve are tabulated in the upper left-hand 
corner of Figure 12.15. 

Step 1—The ASTM distillation is tabulated in Column 
2 





Step 2—The temperature differences between the indi- 
cated points on the ASTM curve are shown 
in Column 3. 

Step 3—From the ASTM 30-10% temperature differ- 
ence of 69°F and the ASTM 50% point of 
239°F, the EFV 50% point is found from 
Figure 12.8 as 216°F and is entered in Column 
2. 

Step 4—The EFV curve temperature differences for 
the various segments corresponding to the 
ASTM temperature differences are read from 
Figure 12.9 and tabulated in Column 4. 

Step 5—The EFV curve points in Column 5 are de- 
termined by subtracting and adding to the 
EFV 50% point the differences in Column 4. 

Step 6—Enter Figure 12.14 with the ASTM VABP at 
the lower right corner, follow dashed lines and 
arrows to locate the focal point. 

Step 7—Locate the temperatures corresponding to the 
various EFV percentage on the atmospheric 
pressure line. 

Step 8—Draw straight lines from the points located in 
Step 7 to the focal point and the phase dia- 
gram results. 

Properties of Vapor and Liquid from EFV. The pre- 

vious correlations permitted predicting the P-T-X 

(pressure-temperature-percent vaporized) relationships 

for petroleum fractions. In most design problems the 

properties of the equilibrium vapor or liquid are re- 
quired in addition to the P-T-X information. 

From experimental data, three empirical correlations 
have been developed™ for predicting the gravities and 
ASTM distillations of the equilibrium vapor and liquid 
from flash vaporization. These correlations are pre- 
sented as Figures 12.16, 12.17, and 12.18. In using 
these charts, the fact that they are strictly empirical 
with no theoretical basis should be remembered. 

Figure 12.16 may be used to estimate the API gravi- 
ties of the vapor and liquid products from the EFV. 
The ASTM 10%-30% slope of the charge, in addition 
to the gravity of the charge and the percent flashed, 
are the variables used. The vaporization pressure and 
temperature do not enter into this correlation because 
the product gravities are assumed to be independent 
of the vaporization conditions. 

Figures 12.17 and 12.18 are used for estimating the 
ASTM distillations of the overhead and bottoms prod- 

; ucts from EFV’s. The readings from these charts are 
differences between the corresponding points on the 
product and charge distillation curves. In these corre- 
lations the 10% to 70% ASTM slopes are used, and 
flashing pressure is a variable. 

Example 2: Find the ASTM distillation and gravity 
of the vapor and liquid resulting from a flash at 100 

psig and 520°F of a 43.2° API stock having an ASTM 
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distillation as follows: 0% = 
30% = 322°F, 50% 


charge vaporized. 


187°F, 10% = 248°F, 
= 374°F, 70% = 424°F, 90% = 
486°F, and 100% = 520°F. from a phase diagram, it 
is determined that this corresponds to 43.5% of the 

















Solution 
ASTM DISTILLATION, t°F 
Percent Charge | Vapor Liquid 
oe re | 28 | 2 308 
30... 322 272 370 
50 374 307 411 
70... 424 347 452 
Wisc v cic cates 486 | «(399 504 
SG 27 38.5 














Step 1—From ASTM of cage find die 


94. 
ASTM 10% to 70% Slope = - as 2.9°F /% 
329-248 
ASTM 10% to 30% Slope = 22" 3.7°F /% 


Step 2—From Figure 12.16, find the gravities of the 
vapor and liquid by following dashed lines 


and arrows similar to those shown. 


Step 3—From Figure 12.17, determine the ASTM dis- 
tillation of the vapor by following dashed 


lines and arrows similar to those shown. 


Step 4—From Figure 12.18, determine the ASTM dis- 
tillation of the liquid by following dashed 


lines and arrows similar to those shown. 


These results are given in the above tabula- 


tions. 
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Part 2 —Piping and Valves 


Operator's 
Handbook for 


Gasoline Plants 


Prepared by plant superintendents and 
operating staff, this handbook is written 
so that the new and experienced operator 
can understand the most important equip- 
ment and operations of natural gasoline 
plants 


Manufacturing Department, Bay Petroleum Company, A 
Division of Tennessee Gas Transmission Co., Houston 


PIPING AND VALVES are two major kinds of 
equipment an operator should know well. 


Just as veins and arteries are vital to the life of human 
beings, so is piping indispensable to the life of a natural 
gasoline plant. Piping has become the most economical 
method of fluid transportation. Initial cost, working 
pressure, maintenance requirements, and life expectancy 
are factors that must be studied in the design of gasoline 


plant piping. 


Pipe Sizes. All sizes of pipes through 12 inch are 
specified by the nominal inside diameter. The actual 
outside diameter for this range of pipe is always larger 
than the nominal size while the actual inside diameter 
varies according to the wall thickness of the pipe speci- 
fied. The nominal pipe diameter and the actual outside 
diameter for pipe larger than 12 inch are the same. 
Extra strong and double extra strong pipe are made for 
use at high pressure. The extra thickness is obtained by 
reducing the inside diameter, the outside diameter re- 
maining constant for a given nominal diameter pipe. 
Pipe is usually manufactured in joints from 20 to 22 
feet long. 


Pipe Materials. Cast-iron pipe is cheaply made and is 
used for air, water, exhaust steam, condensate, drain, 
lube oil, and fuel gas lines when in low pressure service. 
Pressures higher than 125 psi generally require carbon 
steel pipe. Special materials like stainless steel, stone- 
ware, rubber, wood, lead, plastic and glass are often 
found necessary for corrosive service. 
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FIGURE 7—Gate valves: Non-rising stem (top), outside screw 
and yoke (bottom). 


Working Pressures. The American Standards Asso- 
ciation (ASA) rates different types of pipe for pressure 
service. Their rating is based on the maximum stresses 
allowed in the pipe. These stresses are caused by the 
temperature and pressure the pipe is subjected to. For 
example, a 300# ASA rated pipe could be used for 
either a service of 300 psi at 800°F or a service of 600 
psi at 100° F. Substantial savings can be safely realized 
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FIGURE 8—Globe valves: Standard screwed bonnet valve 
(top), union bonnet valve with renewable disc (bottom). 


in piping selection if the variation of pressure with tem- 
perature principle is remembered. 


Fittings. Pipe fittings of steel, brass, iron, and special 
metals are made standard or extra heavy, flanged or 
screwed. Small pipe (12-inch or less) is generally joined 
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with screw fittings. This type of joint is the most com- 
mon and is suitable for low and moderate pressures at 
the lower temperatures. 

Flanged joints and fittings are widely used because 
they facilitate erection and dismantling and are readily 
joined to fittings and valves. There are many methods 
for attaching the flanges, the three main classes being 
screwed, lapped, and welded. 

To designate the size of fittings, a standard procedure 
has been adopted. Run openings are designated first; 
side openings last. Thus, a 4 x 3 tee would have 4-inch 
diameter run openings and a 3-inch side opening. 


Installation. All piping should be so arranged as to 
effect the shortest possible runs consistent with good 
design and to require the minimum number of bends 
and fittings. The modern day trend is to install most 
process piping above ground and support it with steel 
beams anchored in concrete. Piping should be arranged 
so all valves and operational instruments are accessible 
from the ground or platforms. All lines should be well 
supported and anchored to prevent vibration or strain 
on any piece of plant equipment. Ease of inspection and 
repair is another advantage of this type of installation. 

Water, fuel, sewage and drain piping are usually the 
only lines that are installed underground. Placing these 
lines underground will prevent their bursting during 
winter operations when the ambient temperature falls 
below the freezing point of the piped fluid. To protect 
these lines from corrosion, a cathodic protection system 
is usually found economically and operationally neces- 
sary. 


Insulation. Insulation is necessary to prevent the flow 
of heat from the pipe to surroundings or to prevent the 
flow of heat from the outside air into the piped fluid. 
Accordingly, the study of insulation is broken down into 
two fields—hot insulation and cold insulation. 

Good insulating materials are chosen for their low 
heat conducting properties. This property has been 
measured for many materials and given the name of 
thermal conductivity coefficient. This coefficient there- 
fore is an indication of the comparative insulating qual- 
ities of the various materials. The insulating properties 
of the more common materials used are shown in the 
following table: 


COLD INSULATION 





Thermal 


Material Ft? °F/in. 


Balsa Wood 0.35 
Wood Shavings . 
Oks v5 8 0s 0teneneer 
Ground Cork 

Rock Woc! 


Description 





Light and soft across grain 
Various 

Various 

Granulated 1/16 to \& In. 
Firmly packed 





HOT INSULATION 





Firmly packed 

At 600 °F 

Multiple paper and sponge 
At 1100 °F 


Diatomaceous Earth....... Molded 











VALVES 


For any piping system to perform successfully the 
proper selection and location of the valves that control 
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and regulate the piped fluids must be made, Valves 
should be so located that their maintenance and opera- 
tion may be performed without interrupting the process 
flow. The majority of the valves used are manually 
operated and classified as: 

Gate 

Globe 

Plug 
The automatic type valve is used in the control system 
and controls the process variables without any human 
assistance. 


Gate Valves. The gate valve is just what it implies— 
a gate in the pipe line. It is usually full opening; that 
is, when the valve is wide open, the opening is the same 
size as the inside diameter of the pipe line. This valve 
should not be used as a throttling valve, but used either 







































































































FIGURE 9—Plug valves: Wrench operated (top), gear oper- 
ated (bottom). 
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wide open or completely closed. Figure 8 shows two 
kinds of gate valves. As you can see, in both cases the 
valve opening is about the same size as the line. The 
gate valve is used whenever the pressure drop through 
the valve is of importance and no regulation is desired. 

Gate valves are normally used on water lines at the 
pump, on both suction and discharge sides. Another use 
for gate valves is as a block valve in any line. A block 
valve means a valve that is very seldom used. A good 
example would be on oil lines to heaters. There they 
would be used only in case of a tube rupture. 

Proper maintenance of gate valves is very important, 
and certain practices should be followed. The packing 
gland should be pulled down to allow the gland to seat 
itself correctly against the packing. If this is not done, 
the gland will leak with a resultant strain on the gland 
when the valve is opened or closed. Never use a wrench 
to close this valve because this distorts the seat, causing 
it to slip. If the valve is a rising stem type, the stem 
threads should be kept free from paint, dirt, and dust. 
If a valve is installed below the ground it should have a 
guard around it to keep the dirt away. It should also 
be protected against corrosion. 


Globe Valves. The globe valve is used primarily for 
throttling or to control a specified flow through the valve. 
This valve should always be installed with the pressure 
under the seat, so that the valve stem packing mainte- 
nance is kept to a minimum. The flow of liquid or gas 
through this valve contacts all sides of the disc or needle 
and thus results in even wear. This allows a leak- 
tight shut-off even on a worn valve. Conversely, if a 
gate valve was used, the flow would contact only the 
bottom edge of the disc, cause uneven wear, and leak 
on shut-off. 


Globe valves are called slow opening valves because 
they take several turns to open. Globe valves are similar 
in appearance to gate valves but they are used primarily 
as throttling valves. They control the flow of the prod- 
uct when close control by a motor valve is not necessary. 
The maintenance and upkeep are the same as for a gate 
valve. 


Plug Valves. The plug valve’is used in gasoline plants 
more than any other type. With proper care and lubri- 
cation it will last indefinitely. This valve is to be used 
only in a full open or closed position and should never 
be used for throttling. If used as a throttling valve the 
lubricant will wash off. When this occurs, a dry plug 
works on a dry body and the valve soon leaks. It is very 
important that this type of valve be properly lubricated 
at all times. 

There are some plug valves that are designed to be 
used without lubricant. One example is the lift plug, 
which lifts the plug out of its seat before it turns. This 
prevents metal contact while the plug is turning. 

One other type of plug valve which is neither a lubri- 
cated nor rising plug is called a stop cock. These valves 
are usually used on lines when it is not necessary to 
operate the valve often. 





Control Valves. Control systems use special valves 
which are automatically rather than manually operated. 
These valves may be used to control flow, pressure, or 
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FIGURE 10—Control valves and regulators: Spring loaded 
(above), weight loaded (top right) and direct mounted dia- 
phragm (right). 


temperature. They may also be classified according to 
decreasing complexity: 


1. Controllers or control valves 
2. Pilot-operated regulators 
3. Self-actuated regulators 
These valves may be pilot, weight or spring operated. 
Pilot operated valves are operated by admitting air 


August, 1959—PrtroLeuM REFINER 
































Operator's Handbook . .. 





FIGURE 11—Check valves: Swing (top), horizontal (center) 
and horizontal with renewable disc (bottom). 


from a control instrument to the diaphragm of the 
valve, thus opening or closing the valve. 

The spring-operated valve is opened by pressure build- 
ing up on the bottom of the valve. The valve closes 
when the spring pressure becomes greater than the pres- 
sure on the bottom of the valve. 

The weight-loaded valve employs a weight instead of 
a spring. The spring type, however, is the most common. 

Self-actuated regulators, either spring or weight op- 
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erated, can be repaired in the field or shop most of the 
time. The other valves can be repaired only by trained 
instrument repairmen. 

Besides control valves, there are special automatic 
valves called check valves and safety valves. 


Check Valves. A check valve is a form of safety valve. 
They are usually installed in pump discharge lines so 
that if the pump stops, all the pressure in the line will 
not return to the pump. They will permit flow in one 
direction only. For instance, suppose a centrifugal pump 
is taking suction from a tank having a working pressure 
of only 50 psig, and discharging into a de-ethanizer at 
500 psig. If the power to the pump should fail and 
there is no check valve in the line, the tank pressure 
could be raised to 500 psig. Figure 11 shows a few of 
the many different kinds of check valves. 

Never depend on a check valve to do what a gate 
valve or plug valve is supposed to do. If there is a plug 
or gate valve in the line along with a check valve, close 
the manually operated valve also. This is good insurance 
in case the check valve does not close completely. 


Safety Valves. This valve is designed so that excess 
pressure or temperature of the contained fluid is re- 
duced below the danger point by venting a portion of 
the fluid to the atmosphere. This valve should be 
checked often to make sure the setting is still correct 
and that it is not leaking. If the valve is leaking, a valu- 
able product is being lost. The seat should be ground 
and the valve reset by adjusting the spring tension. If 
the blowoff line of the valve is turned up and there is 
a weep hole in the bottom, a nipple and ell should be 
added to the weep hole. Then if the tank should catch 
fire, the flame is directed through the weep hole away 
from the tank. 

There is one type safety valve that cannot be set in the 
field. This is a boiler safety valve. This valve must be 
sent to an approved shop to be worked on and set. The 
boiler code forbids any kind of valve between the boiler 
and the safety valve. It must fasten directly on the 
boiler. Safety valves should be checked about once every 
thirty days to make sure they are working. 


Lubrication. Lubrication is a special form of mainte- 
nance that cannot be overemphasized. There are 
several ways to lubricate a plug valve. First is the old 
time screw—a small stick of lubricant is placed in the 
plug of the valve and then the jack screw turned down 
on it, forcing the lubricant out around the plug. This is 
the old style method and is a slow procedure. The 
method most widely used is the grease gun method. In 
place of the jack screw, the plug valve has a button 
head fitting screwed in the top. A grease gun filled with 
the proper lubricant is fastened on the fitting and the 
lubricant pumped into the valve. One method uses the 
button head fitting with an air operated gun to force 
the lubricant into the valve. The important thing is to 
see that the valves receive the proper amount of lubri- 
cation at regular intervals. This is preventive mainte- 
nance and will prolong the life of the valve. 


(To be Continued; Part I was in May issue) 
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FIGURE 1—This method helps you find the best line which will correlate your data. 


Get Better Curves From Your Data 


Use the method of least squares to get better correlations 
from your data. Then you can also tell how good they are 


for making predictions 


Murray Greyson and Joanne Cheasley 


Cities Service Research & Development Company, Cranbury, N. J. 


THE PRIMARY GOAL of most experimental work 
is to establish relationships between the variables in the 
system being studied. It is usually the hope of the ex- 
perimenter to express these relationships as mathe- 
matical curves. 

One technique for fitting a curve to test data is to 
use the method of least squares. Unfortunately, this 
method normally is resorted to only if the data are 
badly scattered and can not be treated in any other 
way. However, the method is a powerful analytical 
tool that can yield, in addition to an empirical curve, 
the precision of the experimental data, the confidence 
limits of values taken from the derived curves, and 
the degree of confidence that can be placed upon data 
selected from the curve when it is used for the predic- 
tion of new experimental results.?? 

This article will review the development of tech- 
niques of least-squares curve fitting, and demonstrate 
how the information obtained may be used for an 
error analysis of the experimental system. Specific 
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examples of the application of these techniques to 
data obtained from dehydrogenative reforming experi- 
ments will be given. 


WE USE THIS METHOD 

Although the methods of least-squares are covered 
in a number of applied mathematics texts, the cover- 
age is usually limited to the mechanical operations 
involved in evaluating the curve constants. Our de- 
velopment, however, will only review briefly the me- 
chanical operations, and then give the expressions 
necessary for a complete error analysis of a derived 
curve without regard for mathematical rigor. Since 
such an undertaking requires some familiarity with 
statistical terminology, a brief section on basic statis- 
tical definitions used in conjunction with the normal- 
distribution curve is given in an accompanying box. 


To Get a Straight Line. Let there exist an experi- 
mental system such that the true values of the vari- 
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ables are related by the equation 
y=a+t Bx, (1) 


where y and x are the dependent and independent 
variables, respectively, a is the intercept, and f is the 
slope. In this form, y is said to regress on x, and P is 
referred to as the regression coefficient. If a series of 
measurements yi, Y2, Ys, - - - Yi, Which are subject 
to random errors, are made at X;, X2, Xs, ... Xi, a 
distribution of y; will occur at each x; as shown in 
Figure 1. It can be shown by statistical methods that 
the best straight line through the set of y; can be 
obtained by minimizing the function 


Q=2 (y, —a—bx,)?, (2) 
where a and b are statistical estimates of the inter- 
cept, a, and the slope, 8, respectively, and Q is the 
sum of squares of the residues, R;, of each individual 
equation 


R, = y; — a— bx, (3) 


Equation 2 is minimized by setting the derivatives 
C] a ; . 
a and “a equal to zero, and solving the resulting 


regression equations, 
na + b2x, = y,, (4) 


and 
a=x, + b=x,? =2x,y,, (5) 


for a and b. Such a solution leads to 











a== y —bx, (6) 
and 
__2(x; —x) (vs —y) ; 
where 
a *. 
x==— (8) 
n 
2 
y= ~- (9) 


and n is the total number of experimental points. 

Since the nature of the techniques requires that a 
real solution for a and b exist, it is necessary to test 
for the statistical significance of the regression line, 
which is done by comparing the calculated value of 
the regression coefficient with zero. If the regression 
coefficient is significantly different than zero, it can 
be concluded that there is a finite change in y; for a 
finite change in x;. A lack of significance, however, 
would indicate that either no regression line exists 
(y = constant), or that the variations due to experi- 
mental error are large enough to mask the variations 
due to changes in the independent variable x. 

To perform the test, it is necessary to calculate the 


136 


variance of y; around the regression line a + bx; from 
the equation 


2=(y, — a— bx,)? 





V(y;) =?,_>= ’ (10) 


n—2 


from which the variance and standard error of the 
regression coefficient can be calculated by the fol- 
lowing: 

2 


ae pare. Ciba (11) 


=(x, —x)? 


_ S.E.(b) a aa (12) 
V=(x, —x)? 


The standard error of the regression coefficient is 
then used to calculate a value of t, by the equation 


| b | 


teale. a S.E. (b) 


(13) 


which is compared with table values of t for n—2 
degrees of freedom. If at some probability level q in 
the table, the calculated value of t is greater than the 
table value of t, it can be concluded that the regres- 
sion coefficient is significant, and that this conclusion 
has q chances in 100 of being wrong. 


Once it has been established that b is significant at 
some level q, it can be shown that the true value of 
the regression coefficient, 8, is related to the estimate, 
b, in such a manner that 


b— [ty na) [S.E.(b)] <B <b+ [ty ga) [S-E.(b)] (14) 


The precision of the experimental measurements 
expressed as the confidence limits of any value y, on 
the curve can then be calculated from the following 
set of equations: 


Vir) md eee oe |, (15) 
L_® = (x; —x)? 
S.E.(y,) = VV(y,), (16) 
and 
¥,— [t, ,-2] [S-E.(y,)] < @+ Bx, < y+ 
[t, n-2) [S.E.(y,)] (17) 


Although equation 17 is valid for determining the 
confidence limits of this single set of experimental 
data, it cannot be used without modification for the 
prediction of new data for the same experimental 
system. These modifications become necessary when 
it is realized that the single set of data is one sample 
from the true system, and that a predicted value of 
yi at a value x; would be equivalent to a second or 
third sampling of a population, and would be subject 
not only to the variance of y; about the curve, but 
also to the variance of the most probable values of y; 
around the mean of the most probable values of y;. 
Accordingly, the variance for a predicted value, y”, 
takes the form 
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V(y?,) = “nl 1 +t+ | . (18) 


= (x, —x)? 
and the confidence limits are determined from the 
equation 
yo — ta n-2 VV(¥p0) <at+ Bx, < y+ tan-2 VV(y?,). 
(19) 
To Get a Parabola. By the same type of reasoning, 
a similar set of equations can be derived for any 


polynomial function of x. The equations for a 
parabola are listed in Table 1. 


TABLE 1 
Regression and Variance Equations for the 
Equation y = « + 8.x + Bx? 


Regression Equation: 
na-+b,2x, +b,2x,2= 2y, 
a=x, + b,=x,? + b,2x,?= Zx,y, 
a=x,? + b,=x,3 + b,2x,4 = 2x, ?y, 
Regression Coefficients: 


___S (xy) S$ (x*) —S (x®) S (x*y) 








=" s () S (4) — [8 @)? 
S (x?) S (x?y) —S (xy) S (x3) 
2 '§ (x?) S (x#) — [S (x5) ]? 


a= y—b,x — b,x? 
S(x?) = = (x, —x)? 
S(x3) = E(x, —x) (x,? — x?) 
S(x*) = 2 (x,2— x2)? 
S(xy) = 2(x, —x) (x, —y) 
S(x?y) = 2(x,? — x?) (y,; —y) 
Total Variance of y, Around Curve: 


=(y, —a—b,x, — b.x,?)2 
V(y,) = 8,552 = (%1 3a. at 





n-3 
Standard Error of Regression Coefficients: 








$* xx? 5 (x*) ae 
S.E. (b,) = S (x2) S (x*) — [S (x3) ]? ~ Syxs? vC,, 





J s*, 42 5 (x?) eee 
S.E. (be) =A) 5 Gay 5 txt) = IS DF = Sot VCre 
Significance of Regression Coefficients: 





|», | 


*», SE. (b,) 
| | 

b, | 

‘bs "SE. (b,) 


Confidence Limits of Regression Coefficients: 


by — (ty ns) (8x2) VOq, < B, <b, + 
(t. as) (x2) VC,, 


by — (ty n-s) (Syaxt) VCog < B, <b, + 
(ty n-s) (Sy_52) vCc,, 
Variance of Any Point y, at x,: 


1 - 
V (ye) = syeet | EH (Xp — 3) Cys + 
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(x,2 —x®)2C,, + 2 (x, —x) (x,? — x?) C,, | 


where: 


= S (x) 
Cis = —§ (xe) S (x*) — [5 





Confidence Limits of y, for Any x,: 
y.? —t, ,-3 VV(y_?) < a+ Bx, + B,x,? < y,2 + 
ty n-s VV(y,) 





Variance of Predicted Value of y, at x,: 
V(y,?) = 8° xx? (1+ V(y,) ] 


Confidence Limits of Predicted Value of y, at x,: 


Yo” Ps ta,n-3 Vv V(y,") < e + B,x, + B,x,? < yo” + 
tan-s V V(y,”) 


Normal test procedure for a parabola is to evaluate 
the constants b; and b, and test for the significance 
of b,. If this quadratic coefficient appears to be in- 
significantly different from zero, the parabola is dis- 
carded, and a new linear coefficient is determined 
from the original data. 


NOW TRY THESE EXAMPLES 


Three examples of the use of the statistical tech- 
niques are given here. All data were selected from 
real sets of experimental points obtained from studies 
of a catalytic dehydrogenative petroleum-reforming 
process in bench-scale isothermal equipment. In every 
instance, constants were subtracted from each set of 
data to make the arithmetical computations less 
tedious. 


Establishing a Yield-Octane Curve. A total of 142 
datum points was collected for the purpose of deter- 
mining a standard yield-octane curve. In addition to 
a standard curve, it was necessary to determine the 
precision of the derived curve in terms of the single 
set of data used, and to estimate the limits of pre- 
dictability of the derived curve for use in the evalua- 
tion of yields of new catalyst preparation. 


The results of the statistical calculations are sum- 
marized in Table 2. Since b, was significant at the 
99.5 percent (q = 0.5) probability level, it was con- 
cluded that the data were described best by a curve 
that included a quadratic coefficient. 


Confidence limits of the curve are also summarized 
in Table 2 for the 75 percent (q = 25) and 95 percent 
(q = 5.0) probability levels. It was concluded that the 
yield values obtained from the derived curve were 
probably in error not more than +0.3 percent (ab- 
solute) at the 95 percent probability level, and less 
than that for lower probability levels. 


The problem of confidence limits becomes somewhat 
more complex when this curve is used for the com- 
parison of new catalyst preparations with those used 
to determine the standard curve. In quality control, 
it would be necessary to know whether the results 
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FIGURE 2—The relation between yield and product octane 
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obtained with new batches of catalyst were different 
from the standard curve with a fair degree of cer- 
tainty. In this instance the 95 percent predictability 
limits would be chosen, and all catalyst that differed 
in yield from the standard curve by more than +2 
percent (absolute) would be rejected. On the other 
hand, if new preparations were being tested, it would 
be necessary to differentiate between minor yield dif- 
ferences to avoid missing preparations that gave yields 
slightly different than those obtained from the stand- 
ard curve. Accordingly, it would be more avdantageous 
in this instance to select the 75 percent limits (1.1 
percent absolute). These brackets, together with the 
derived curve, are shown in Figure 2. Twenty points 
were not plotted because the values were outside the 
range of the parameters of the figure. 


What Part Does Particle Size Play? Two sets of 
data were available for this analysis, one set obtained 
with large catalyst particles comprising 11 points, and 
one set obtained with small particles comprising 31 
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points. The purpose of the analysis was to determine 
differences in octane levels that could be assigned to 
differences in particle size, as measured at constant 
temperature in the small-scale equipment used in these 
investigations. 

The results of the statistical calculations are sum- 
marized in Tables 3 and 4. The analyses showed the 
quadratic contribution to the activity curve of the 
small-diameter particles was significant at the 95 
percent (q==5) but not at the 97.5 percent (q = 2.5) 
probability level; whereas the quadratic term for the 
larger pellets was not significant at the 95 percent 
level. It was assumed, therefore, from the limited data 
available, that both sets of data could be described 
best by straight lines. Accordingly, linear regression 
coefficients were calculated for each set of data. 
These curves together with the 95 percent confidence 
limits are plotted in Figure 3. Although the limits are 
calculated for ©, = 75 in the table, the actual data 
do not apply beyond ©, = 50 as shown in the figure. 

As can be seen from the plots, there is a statistically 
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significant difference in activities between pellet sizes 
over the whole range of temperatures studied. It must 
also be concluded, however, both from these analyses 
and previous experience, that the best equation re- 
lating to octane level and temperature might not be 
a straight line, and attempts should be made to 
increase experimental precision or collect additional 
datum points. 


Relating Octanes and Aromatics. The same sects 
of data used for calculating the temperature curves 
in the preceding section were used to correlate infor- 
mation concerning the aromatic content of liquid 
product and octane level. The purpose of these 
analyses was to determine whether or not octane 
level was achieved in the same manner for different- 
sized catalyst pellets. 

The statistical calculations are summarized in Tables 
5 and 6. These data, as in the previous section, indi- 
cate straight line relationships between aromatic con- 
tent and octane level. From the tables, it can be seen 
that the 95 percent confidence limits of each curve 
overlap the curves themselves, indicating that no 
significant difference in aromatic contents of the liquid 
products at constant octane level is shown by these 
data. Accordingly, the information from both sets of 
data was combined and new regression coefficients 
were calculated as shown in Table 7. 

The combined data indicated that the best curve 
describing the octane-aromatics relationship had a 
significant contribution from the quadratic term. This 
curve together with the 95 percent confidence limits 
have been plotted in Figure 4. It is interesting to note 
that although the quadratic term was not significant 
in the individual cases, it is highly significant in the 
combined cases. These results indicate that the com- 
pleteness of a regression analysis depends, in part, on 
the number of datum points that are available for the 
analysis. 


Many Applications Possible. Although the examples 
cited here are specific to one field, the general method 
can be applied to a variety of problems. It must be 
emphasized, however, that the technique requires 
supplementary technical judgment, and cannot be 
used as a substitute for good technical sense. Statistics, 
as a general rule, provides a systematic tool that can 
be used as an aid in making quantitative conclusions 
in experimental systems that might otherwise be re- 
jected because of a lack of precise experimental control. 


TABLE 2 
Results of Statistical Calculations for Yield-Octane Curve 


a = octane number — K, 
For curve: c =a -+ B,a-+ B,a? 
Range of values: a = —10 to +10;c—0 to 20 


c= yield — K, 


n= 142 Zac = —2315.40 
Za = 230.4 2Za2c = 57479.813 
Za? = 6103.98 S(a?) = 5730.148 
2Za3 = 4813.294 S(a’) = 14717.216 
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f = Octane Number -C2 
° 











l 
re) 25 50 75. 
@=Temperature - C, 


FIGURE 3—The effect of temperature on product octane 
depends on the size of catalyst used. The smaller catalyst 
(represented by circles) gives the following equation: 
f, =9.36+ 0.155 ©, while the larger particles (represented 
by triangles) gives: f, — 4.265 + 0.1909. The 95 percent 
probability limits are shown by the shaded areas. 








eG SEAR BARE SE, 


A = Aromatics~Q2 














f= Octane Number - Q, 


FIGURE 4—The product octane is influenced by the aro- 
matic concentration. Therefore, the aromatic content can be 
estimated from the octane data by the following equation: 
A= —4.166 + 1.18 f + 0.036 f2. The 95 percent probability 
limits are shown by the shaded area. 
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at = 688772.0031 
Bs = 1196.7 


S(a*) = 426387.703 
S(c?) = 3354.383 
= 13439.53 S(ac) = 4257.088 
S(a®c) = 6038.137 


a= 10,227 
B, =—0.775 
B, = 0.0126 


V(B,) = 1.80 X 10-4 
V(B,) = 2.42 X 10-4 
Scaqt = 0.968 
C,, = 1.915 X 104 
C,, = 6.610 X 10-6 
C,, = 2.573 X 10-6 


s, = 57.8 fy = 8.14 
t@139DF.: q@ RN, ip 
q@ 5.0% = 1.96 
q @ 25.0% = 1.15 


Confidence Limits 
q= 5.0% 139 DF. 


B,: —-0.8013 < B, < —0.7487 
B,: —-0.0157 < B, < —0.0094 





q= 5.0% 
Confidence Limits 
Cc, ata,: Precision of c,, Predicted Values 
a, = 10: 108<c¢c,< 1.62 —0.57 << ¢,P? << 3.27 
a, = 1.6: 8.80<c,< 9.20 7.10 < c,? < 10.90 
a,=+10: 16.37 <c¢, < 17.03 14.78 < c,? < 18.62 
q = 25.0% 
Confidence Limits 
c, ata, Precision of c, Predicted Values 
, = 10: 1.35<e,< 1.51 0.25<cP< 2.45 
a, = 1.6: 8.89<c,< 9.11 7.90 <c,P < 10.1 
a,=—10: 1650<¢,< 1690 15.60<c.2<178 
TABLE 3 


Small Particle Analysis: Temperature-Octane Curve 


© = temperature — C, f, = octane number — C, 


For curve: f, = a, + 8,,0 + B,,8? 


n= 31 =f? = 6415.81 
=0 =. 850.0 =62f = 647062.50 
=02 = 38750.00 S$ (62) = 15443.50 
=63 = 1750000.000 $(98) = 687500.000 
264 = 85156250.0000 § (64) = 36718750.0000 

=f = 421.7 S(f2) = 679.33 
=Of = 14492.50 S$ (Of) = 2929.76 
$(9?f) = 119937.50 


as = 8.431 
B,, = 0.266 























Review These Points About Statistics 


THE NORMAL DISTRIBUTION 


If it were possible to measure all of the: values of 
some fixed variable in an isolated system or “universe” 
that is subject to the random action of inherent errors, 
the values of the variable, which shall be designated x, 
would scatter around a mean value in such a manner 
that a plot of frequency of value as a function of value 
would yield the function 


1 —(x— g)? 
eV oT exp 902 ’ (1) 





where o? is a measure of the dispersion of x around 
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FIGURE 5—Here is a normal frequency distribution 
curve. 


the mean, a, and is called the variance. This function is 
known as the normal distribution curve and is illus- 
trated in the accompanying figure. 

A complete integral analysis of the normal distribu- 
tion curve would show that of the total population of x, 


38.3% of the points fall in a bracket yu 
68.3% of the points fall in a bracket yu 
86.6% of the points fall in a bracket » 
95.5% of the points fall in a bracket z 
98.8% of the points fall in a bracket pu 
99.73% of the points fall in a bracket z 
and 99.99% of the points fall in a bracket » 


a) 


HH eH 
VyNerS 
CSUWCUOU 


o 
o 
o 
o 
o 

4, 0 g, 

where @ is the square root of the variance and is called 

the standard deviation of the distribution. 

The range of values listed above can be related to 
the probability that a value of x will lie in a particular 
range of values. It is customary, however, to make the 


relationships more general by performing the substitu- 
tion 


X—4 
=f, (2) 


in which the deviation of the variable x is said to be 
expressed in “standard measure.” When this substitu- 
tion has been made, the probability values can be 
arranged as in Table 1A, which gives, for any value x 
in a normally-distributed universe, the probability that 
the stated value of u will not be exceeded. 





B= 


TABLE 1A 
Normal Distribution 


u P(%) that u Will Not Be Exceeded 
0.5 38.3 

1.0 68.3 

1.5 86.6 

2.0 95.5 

ye 98.8 

3.0 99.73 

4.0 99.99 


Since a normally distributed variable with a mean gz, 
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B,, = 0.0017 
V(B,,) = (0.038)? 
V(B,,) = (0.00078)? 

8* 062 = 3.73 


tao, = 2.18 
q 5.0 2.5 
t @ 28 DF: 2.05 2.40 


ta=5.0 < thos < ty-25 therefore £,, not significant 


Recalculations for curve: f, = @, + 8,8 


a, = 9.36 ta, = 6.875 V(B,) = (0.0225)? 
B, = 0.1546 $?¢40 == 7.8227 


t @ 29 DF @ q= 2.5: 2.40 therefore 8, highly significant 


Confidence Limits 
= 5.0 29 DF 
B,: 0.1110 <b, < 0.1982 
f,@%: = 0: 


q 


7.73 <f, < 10.99 


262 = 15625,00 
203 = 859375.000 
20+ = 51953125.0000 


$(€2) = 6022.70 
$(83) = 397727.300 
$ (04) = 29758523.0000 


Sf = 108.6 S(f2) = 240.40 
DOF = 4355.00 S(@f) = 1146.40 
$(82f) = 72114.000 
a, = 3.13 
By, = 0.258 
Bx, = 0.001 
V (By) = (0.114)? 
V(Boz,) = (0.0016)? 
°F, 960 = 9.439 
teop, = 0.625 
5.0 2.5 
8 DF 2.31 2.80 


tu-s.0 > teor < tacos therefore 8,, not significant 


Recalculation for curve: f, = @,, + 8,9 





a, = 4.265 ta, = 9.410 V(B,) = (0.0202)? 
> = 50: 15.70 < f, < 18.65 B, = 0.190 s*f, 9 = 2.4457 
6, = 75: 18.60 < f, < 23.40 
t @ 9 DF @ q = 2.5: 2.70 therefore 2, highly significant 
TABLE 4 Confidence Limits 
Large Particle Analysis: Temperature-Octane Curve q=5.0 
: 0.1435 0.2365 
© = temperature — C, f,, = octane number — C, Ay <Ai< 
For curve: fy, = a, + 8,8 + 8,9? f,@°,: = 0: 2.55<f,< 6.05 
nin a6 =f2 — 1312.64 6, = 50: ns < 15.25 
=e = 325.0 D02f = 226375.000 6, = 75: 16.23 < f£, < 20.97 
and a standard deviation ¢, will rarely give a value u SE cS 5 
greater than 3.0 (approximately 1 in 400), it can be £. (nm) = (3) 


concluded that it is highly improbable that any set of 
x which yields a value of u greater than 3.0 is of the 
same universe as p, and 9,. 


It should be noted here that although most statistical 
techniques are based upon the concept of normality, all 
as do not occur naturally in this form. It has 

m stated, however, that conclusions reached upon 
the basis of normally distributed data are not seriously 
affected by moderate departures of the data from nor- 
mality.? 

Since most experimental work involves relatively 
small numbers of samples, the previous discussion is 
not directly applicable without modification. These 
modifications for a small number of samples are as 
follows: = 


Let it be assumed that there exists an experimental 
system for which a mean and a standard deviation have 
been estimated by the equations 

ot 
Best — mo n b (3) 





| =(x,; —m)? 
Fost ON a 


where x, is the value of an individual measurement, 


and n is the total number of experiments. The divisor 
in equation 4, n-1, is referred to as the number of 
degrees of freedom of the statistic s, and clearly demon- 
strates the dependence of s on the number of experi- 
ments. Although s is the estimated measure of the 
dispersion of points around the mean calculated from a 
single set of points, additional samplings of the same 
system would result in a set of means that are normally 
distributed around an average or most probable mean. 
Accordingly, any single set of datum points must be 
corrected to include this limitation of the estimated 
mean. The reliability factor is called the “standard 
error of the mean,” and is defined by the equation 


. (4) 


Vn 
This statistic, rather than the standard deviation, must 
used for all statistical comparison in systems in 
which the numbers of samples are relatively small. 
Since the calculated values of the mean and standard 
error are only estimates of the true values for a system, 
the normal probability table previously described can- 
not be used. In place of this table, a probability table 
adjusted for the number of degrees of freedom used to 
calculate s has been developed. This table is called the 
“Student” t-table, and is used in the same manner as 
Table 1. The statistic t, which is defined by the equa- 
tion 








(6) 


expresses the measurement in a type of standard meas- 
ure, and is completely analogous to the statistic u, 
which was defined previously. Differences in values 
between the t-table and normal-probability table arise 
from the fact that the values of t are function of the 
number of degrees of freedom used to calculate s. With 
large numbers of samples, the t-table and normal- 
probability table become equivalent, as shown in 
Table 2A. 








TABLE 2A 
Comparison of t and u (Single-Sided t Table) 
t At Various P(%) 
DF. 10 5.0 2.5 1.0 0.5 
1 3.08 6.31 12.7 31.8 63.7 
5 1.48 2.01 Ry 3.36 4.03 
10 1.37 1.81 2.23 2.76 3.17 
20 1.32 1.72 2.09 2.53 2.85 
30 1.31 1.70 2.04 2.46 2.75 
60 1.30 1.67 2.00 2.39 2.66 
120 1.29 1.66 1.98 2.36 2.62 
oe) 1.28 1.64 1.96 2.33 2.58 
u 1.28 1.64 1.96 2.33 2.58 
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TABLE 5 
Small Particle Analysis: Octane-Aromatics Curve 


f = octane number -— Q, 
For curve: A, = a, + B,,f + B,,f? 


A, = aromatics — Q, 


n= 31 ZA? = 1444.12 
=f = 111.7 2f2A = 5591.928 
=f? = 1081.81 $(f?) = 679.33 


=f = 6611.149 $(f8) = 2713.144 
2=f* = 65866.0237 S(f*) = 28114.0000 
2A = 38.2 S(A?) = 240.40 


=fA = 1071.94 S(fA) = 934.30 
S$(f2A) = 4258.859 
a, = —4.345 

B,, = 1.253 
B,, = 0.0305 

V(B,,) = (0.091)2 

V(B,,) = (0.014)? 

8.0 = 3.44 
tao, = 2.18 
q 5.0 2.5 
t @ 28 DF 2.05 2.40 


ta=5.0 < thos < ty-o.5 therefore B,, not significant 
Recalculation for curve: A, = @, + B,f 
a, = —3.720 te, = 6.875 V(B,) = (00757)? 
B, = 1.375 . s?,, = 3.8726 


t @ 29 DF @ q = 2.5: 2.40 B, highly significant 


Confidence Limits 
q= 5.0 29 DF 
B,: 1.220 < b, < 1.530 
Ac @ fo: f, = -—10: —19.71 <A, < —15.23 
{= 0: — 4.615 << A, << — 2.825 
f, = +10: 8.68 <A, << 11.38 
TABLE 6 


Large Particle Analysis: Octane-Aromatics Curve 
f = octane number — Q, A, = aromatics — Q, 
For curve: A; = a, + 8,,f + B,,f? 


n= 11 ZA? = 429.24 
=f = —1.4 2=f2A = —725.401 
=f? = 240.64 S(f?) = 240.46 


=f = —115.976 
2f* = 9374.8564 


S(f8) = —85.349 
S(f*) = 4110.5283 


2A = —35.4 S(A?) = 315.32 
=fA = 264.57 S(fA) = 260.06 
S(f2A) = 49.022 
a, = —3.823 
B,, = 1.094 
»1 = 0.034 
V(B,,) = (0.123)? 
V(B,,) = (0.030)? 
$7 a¢¢2 = 3. 64 
te., = 1.13 
q 5.0 28 
t @8DF 2.31 2.80 


ta=s.0 > tear, < tenes therefore 8,, not significant 


Recalculation for curve: Ay, = @,, + A,f 
a, = —3.078 toy, = 9.380 V(B,,) = 0.0136 
B, = 1.099 s?,¢ = 3.2796 


t @9 DF @ q= 2.5: 2.70 A, highly significant 
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Confidence Limits 


q= 5.0 9 DF 
B,: 0.830 < B, < 1.368 
A,@f,: {,=—10: —1699 <A,<—11.15 
f= 0: —4398<A,<— 1.818 
f, = +10: 4.962<A,< 10.862 
TABLE 7 


f = octane number — Q, A = aromatics — Q, 


For curve: A= a + £B,f-+ B,f? 


n= 42 2A? = 1873.36 
=f = 110.3 =f2A = 4866.527 
=f? = 1322.45 S(f?) = 1032.78 
=f3 = 6495.173 S(£%) = 3022.168 
2=f* = 75240.8801 S(f*) = 33601.03 
ZA = 2.8 S(A?) = 1873.17 


2fA = 1336.51 os) = 1329.16 
S(f2A) = 4778.364 
a = —4.166 
B, = 1.18 
B, = 0.036 
V(B,) = (0.067)? 
V(B,) = (0.0117)? 
aT ho 3.40 
te. = 3.08 
q 5.0 2.5 
t @ 39 DF 2.02 2.33 
ta=5.0 < temo. < tay A, is significant 
q= 5.0 39 DF 
B,: 105 < B, < 32 
B,: 0.012 < B, < 0.060 
A, @f,: f, = —10: —14.25 < A, < —10.49 
f,= 263: —164<A. < 0 
f, = -+10: 8.94 < A,< 1338 
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Use These Tricks to Speed Up Answers 


Here is a simple problem involving trial-and-error calculations. 
See how general relations help make better first guesses for 
multicomponent calculations of a hydrodesulfurizer and absorber 


Alfred Doll-Steinberg 


Foster Wheeler, Ltd. 
London 


A TRIAL AND ERROR calcula- 
tion can be long and tedious if there 
is no prior knowledge of the magni- 
tude of the final answer. This prob- 
lem can be complicated further when 
the situation involves multicompo- 
nent streams, recycles, and liquid- 
vapor equilibrium flashes. In many 
cases, however, it is possible to 
shorten the task with an analysis of 
the general relations involved in the 
process. 


Hydrodesulfurization Plus Gas 
Absorber. Here is an analysis of a 
specific process scheme to show how 
informed guesstimates can be made 
for the first trial calculations. An 
hydrodesulfurization process will be 
used for an example. The flow dia- 
gram for the process is shown in 
Figure 1. 

The hydrogen for the desulfuriza- 
tion is produced in a reforming re- 
action. Thus the hydrogen offgas 
from the reformer separator contains 
heavy ends. Similarly the hydrode- 
sulfurized naphtha leaving the flash 
drum contains dissolved light ends 
and hydrogen sulfide. By counter- 
currently contacting these two 
streams in an absorber stripper, valu- 
able heavy ends are recovered from 
the hydrogen stream, and light ends 
and hydrogen sulfide are removed 
from the treated naphtha. 

The material balance for this 
system, involving as it does streams 
containing up to six or more com- 
ponents, must be solved by a trial- 
and-error method which appears to 
be complicated by the interrelation 
between the compositions of the 
liquid entering and the gas leaving 
the absorber stripper. The problem 
can be simplified, however, by an 
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analysis of the conditions which ex- 
ist for the absorber stripper. 


Simplify the Absorber Stripper. 
The outlet concentration of any 
component in a stream leaving an 
absorber or a stripper is given ap- 
proximately by the expression, 


Yb—Ye  1—A®™ 
Yob—Ye 1—aA=a (1) 





where 
Yb = mole fraction of component 
in vapor entering 
Yt = mole fraction of component 
in vapor leaving 
Ye = mole fraction of component 
in vapor phase for equilib- 
rium with entering liquid 
m = Number of (theoretical) 
plates 
L 
= Liquid molal flow rate 
= Vapor molal flow rate 


A 
and L 
Vv 





| Naphtha Charge © 


K = Equilibrium constant for 
component 
This equation holds strictly for 
lean mixtures, that is for mixtures 
containing only small proportions of 
the components absorbed or stripped. 
The mixtures which are encountered 
in practice will often be rich, that is, 
contain large proportions of compo- 
nents to be absorbed or stripped. In 
these cases L/V is not constant 
through the column. Moreover K 
also varies through the column 
owing to the appreciable heat of 
absorption or stripping so that the 
assumption made in deriving Equa- 
tion (1) do not hold. Nevertheless 
the conclusions from Equation (1) 
will hold, approximately at least, for 
rich mixtures also. 
Thus, if m is large (say about 20 
or more) and L/V is roughly equal 


= To Fuel | Gas To Fuel 
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FIGURE 1—The number of trial calculations can be decreased if certain generaliza- 


tions are made beforehand. 
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to 1, as in the example which fol- 
lows, the gas leaving the column will 
be in equilibrium with the liquid 
entering the top of the column for 
components having K’s less than 1. 


Example Problem. For the sample 
problem represented in Figure 1, the 
composition and quantities of only 
two streams are known—the charge 
naphtha stream (1) and the re- 
former offgas (2). Analyses of these 
two streams are given in Tables 1 
and 2. The properties of stream (1) 
were estimated from true boiling 
point data. The operating conditions 
at the top of the absorber stripper 
are assumed to be 250 psia and 100 
F. The values of K, then, for the 
components involved are shown in 
Table 3. Thus, in the example that 
we are considering, for all the com- 
ponents heavier than H,S there will 
be equilibrium between the gas and 
the liquid streams at the top of the 
column. 


Now, if we make a material bal- 
ance for any component crossing the 
shaded boundary in Figure 1, Equa- 
tion 2 follows 


(Q, — Q,) +Q,=2,+9,+ Q, 

(2) 
where 

Q, =the quantity of component 
in stream 4 etc. and (Q,—Q,) 
is the net flow of component from 
the hydrodesulfurizer, i.e., the total 

flow less the recycle (stream 8). 


For any component heavier than 
H,S, the relationship between Q,, 
Q, and Q, can be derived from the 
condition of equilibrium between 
streams (7) and (9) and from the 
known ratio in which stream (9) 
is split to give streams (4) and (8). 
Thus if Q, = Vy 

Q,=L y/k for equilibrium 
and Q, = ZVy, where Z is the frac- 
tion stream (4) is of 
stream (9), and y is the 


mole fraction of the com- 
ponent in stream (9). 


A value for Z can be calculated 
from the known quantity of hydro- 
gen in stream (2) and the quantity 
of hydrogen required in stream (8) 
for the hydrodesulfurizer. It is as- 
sumed in the first calculations that 
no hydrogen is absorbed in the 
absorber-stripper; a more accurate 
value of Z can be re-calculated later 
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allowing for the small quantity of 
hydrogen absorbed. 
Thus Equation (2) becomes: 


(Q, — Q,) + Vy = Ly/K + Q, + 2Vy 


or (Q, —Q,) + Vy (1—Z) = 
Ly/K + Q, (3) 


For C, through C,; which are 
at this stage assumed not to be 
formed in the hydrodesulfurizer, 
(Q,.—Qs) = 0 and since Q; = 0, 
Equation (3) may be written: 


Vy (1—Z) > Ly/K (4) 


Then K > oryis zero (5) 


L 

V(i—Z) 

In the case we are considering, the 
following data are known about the 
hydrosulfurization reaction: 
esa a Rah gice’s 178.5 moles/hr 
Hydrogen consumption. . . 136.5 moles/hr 
Hydrogen sulfide 

production . 2.4 moles/hr 
Thus, while the reformer off-gas 
contains 278.5 moles/hr of H:, only 
178.5 moles/hr are required by the 
hydrodesulfurizer, so that stream (4) 
contains 100 moles/hr of H, as a 
first approximation. By taking L/V 
to be approximately equal to the 
ratio of stream (1) plus H,S pro- 


TABLE 1—Hydrodesulfurizer Feed 
Stream (1) 











Component Moles/Hr 
Cceths <kbdks Jéawehe UbSAS6Sa 54 
dishes Sonia o's\x's Qiatedied ako Gabein ate 48 
Dik. Ach daa ba adthades s34 «iene 42 
a eee a TP pS TER 310 

RR One oo oe 454 





TABLE 2—Reformer Offgas 














Stream (2) 
Component Moles/Hr 
Dwi nhsehse deccks tees otha 41.9 
_ Se a 38.2 
iddgeee te dténadebsb eens 27.5 
VESPER ERS ey alee a 9.7 
Pibiiestitalssnaaweesns 4.6 
55-6030 ahigieokinnis 4d a aie 2.2 
CR 0 i puli-s cad nck heeeckin | 402.6 








TABLE 3—Equilibrium Constants 














K @ 100 F 
Absorber | Flash Drum 
Component (250 psia) (260 psia) 

Biba s ac6 bs 0h 106 102 
hs ibaweeoe ea 15 14.5 
REE EP: 2.6 2.5 
| See 19 18 
RES TRS Sa ae 
cess elke 4 0.3 re 
Cet sas ve Re ee eee 
Sai 0.05 0.048 
SL Wb os His ot neg neg 
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duced to stream (2), the inequality 
of Equation (5) becomes 


(454+2.4)/, 100 
4026 \ 2785 


= 1.8 or else y is zero, 
for C,, C,, C,, and C, 


It follows, then, C; (K = 0.76), 
C,’s (K = 0.3) and C,’s will be re- 
moved totally from the gas stream 
by passage through the absorber 
stripper. For the other components, 
Equation (1) can be shown to yield 
the following results: 
© For components heavier than C, 

there will be equilibrium at the 

top of the absorber stripper. 
© For hydrogen, methane, ethane and 

H.S there will be equilibrium at 

the bottom of the absorber strip- 

per. 

By inspection of the composition 
of stream (2) and knowing that little 
H, and CH, will be absorbed in the 
absorber stripper, that all C,, C, and 
C; will be absorbed and arbitrarily 
assuming at this stage that all C,+ 
and half the C, will be absorbed, 
gives the total absorption as 63.1 
moles. Thus a first estimate of the 
molal flow rate of stream (3) would 
be stream (1) plus 63.1 moles/hr, 
ie., 517.1 moles/hr. The condition 
of equilibrium at the bottom of the 
colum for H,., CH,, C.H., H.S then 
gives 


K= 








K Q, = Q, 
Stream (3) Stream (2) 
Q, _ Q, 
or KR .1 4026 (6) 


Substituting values of Q. and K 
for each of the four light components 
gives first estimates of Q;, the quan- 
tity of each of them absorbed in the 
liquid leaving the column. This first 
estimate is given in the first column 
of Table 4. 

For each of these components we 
can write the following equation ex- 
pressing the net flow out of the top 
of the column. 

Q, —Q, = Q,—Q,; (7) 
i.e., for hydrogen 

Q, — Q, = 278.5 —3.4= 275.1 

(7a) 
For C, 

Q, — Q, = 41.9 — 3.6 = 38.3 (7b) 
For C, 

Q, — Q, = 38.2 — 18.9= 19.3 (7c) 
For H.S 

Q, nisi Q, =0 (7d) 

C;, C, and C; are absent from the 
liquid and gas beyond the top of the 
absorber stripper and it is assumed 
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TABLE 4—First Estimates of Stream Composition 












































Stream (3) (9) (8) (4) (6) (5) (7) 
Com; t 
Pe badag es Shse< 3.4 275.1 178.5 96.6 42.0 38.9 3.1 
CaP are ae 3.6 38.3 24.9 13.4 249 16.0 8.9 
_ eateries 18.9 19.3 12.6 6.7 12.6 3.0 9.6 
a ae 0 0 0 0 2.4 0.4 2.6 
ee —1 0 0 - 0 454.02 0.3 453.7 
Sin ie eas 332.7 216.0 116.7 535.9 58.6 477.3 
1 No estimate needed at this point. 
? Distribution same as for stream (1) 
TABLE 5—Final Answers for Stream Composition 
Stream (3) (9) (8) (6) (7) 
Component 
se aienibsdip Gout a sors ene 3.4 279.9 178.5 42.0 2.8 
RR a indica ain nin Seated 3.6 48.8 31.2 31.2 10.5 
Sis eUta pce cbouee ce 18.9 37.2 23.7 23.7 17.8 
BG wisps whsinwdk bia wlon 0 4.0 2.5 49 4.0 
BU sc Bold Gani 0 a oat ak Sees 27.5 0 0 0 0 
Wind bk bows CévkbEa aed 9.7 0 0 0 0 
Is ish ienkes sede eupeeeirae 46 0 0 0 0 
RES SEE Be | 2.1 14 55.4 55.1 
RINGS cane Anas ad dceeaeed 53.2 0.75 0.48 48.5 
” -eRppeaniiie yglaibes is, . 0.28 0.18 42.2 7 
Nc aswel sccaundes 0 0 310 
Wai + casncs 6iavedeue 520.9 373.0 238 557.9 490.9 




















at this stage, that heavier compo- 
nents also are absent from the gas 
phase beyond the top of the absorber 
stripper. 

The trial-and-error calculation is 
commenced by assuming that each 
of the light components is absent 
from stream 7, i.e., that each Q, 
in Equations 7 (a), (b), (c) and (d) 
is zero. This assumption allows a first 
estimate to be made of the relative 
quantities of the streams in the ab- 
sorber stripper/hydrodesulfurizer sec- 
tion. 

Thus from Equations (7) stream 
(9) is 332.7 moles/hr. The split be- 
tween streams (4) and (8) will be 
fixed by the known hydrogen re- 
quirement of the hydrodesulfurizer. 

In this case, from the first approx- 
imation stream (9) contains 275.1 
moles/hr of H, and 178.5 moles/hr 
of H, are required by the hydrode- 
sulfurizer, ie, Z is 0.351 and the 
ratio of stream (8) to stream (4) is 
178.5 : 96.6; i.e., stream (8) is 216 
moles/hr, stream (4) is 116.7 moles/ 
hr made up as shown in Table 4. 

The hydrogen consumption in the 
hydrodesulfurizer will also be known 
and will be high in the case of ole- 
finic naphtha. In the example under 
consideration the consumption is 
136.5 moles/hr. The desulfurization 
reaction produces 2.4 moles/hr of 
hydrogen sulfide and we have as- 
sumed no production of light ends, 
thus the quantity of stream (6) is 
535.9 moles/hr with the composition 
shown in Table 4. 

The composition and quantities of 
streams (5) and (7) are calculated 
by the normal flash equilibrium 


method. For 100 F. and 260 psia, 
refer back to Table 3 for the equi- 
librium constants, K. The calculated 
compositions of the streams (5) and 
(7) are added to Table 4. 

Thus based on the original ap- 
proximation that stream (7) con- 
tained no H2, H.S, C,; and C,, a 
composition for this stream has 
been rapidly calculated by “working 
around” the flow diagram. The 
whole procedure is now repeated 
“working around” the flow diagram 
as before starting with the composi- 
tion of stream (9). From the new 
composition obtained for stream (7) 
the procedure can be repeated until 
successive trials produce only small 
changes. In practice a convergence 
will be obtained after only two or 
three sequences of calculations. The 
final answers for this example are 
given in Table 5. 


This rapid convergence to a final 
answer is due to the “informed guess” 
which is possible for the first approx- 
imation, i.e., that there are no light 
ends in stream (7). Since we have 
previously established (ignoring light 
ends production in the hydrodesul- 
furizer) that C;, C, and C; are ab- 
sent beyond the top of the absorber 
stripper, this is a fairly close approx- 
imation. If the calculations were 
commenced with arbitrary concen- 
tration of light ends, including C; 
and C, in stream (7) the trial-and- 
error calculations would be unneces- 
sarily protracted. 

Once the flow quantities of all the 
streams are known fairly accurately 
it is possible to calculate explicitly 
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the quantities of C, and H,S in each 
stream by an over-all mass balance. 
Thus for H,S, for equilibrium, since 
none of this component leaves in the 
liquid phase, 2.4 moles/hr. must 
leave in the two gas purges. If the 
mole fraction of this component in 
streams (9), (8) and (4) is X, then 
the purge in stream (4) is 130X 
moles/hr. (since we know stream (4) 
is approximately 130 moles/hr) . Sim- 
ilarly if the mole fraction in stream 
(5) is Y, then the purge here must 
be 66 Y. This gives the equation 
130X + 66Y = 2.4 moles/hr (8) 

Also for vapor-liquid equilibrium 
the mole fraction in stream (7) is 
Y/1.8 and by mass balance around 
the hydrodesulfurizer and flash drum 
we get the equation 

235X + 2.4= 66Y + 490Y/1.8 

i.e., 338Y = 235X + 2.4 

Y = 0.695X + .0071 (9) 
and substituting in Equation (8) 
gives 

Y= .01475 X=.011. 
Thus stream (7) contains 4 moles/ 
hr. H,S, etc. 

Similarly the quantities of C, in 
each stream can be quickly calcu- 
lated from a mass balance since the 
flow into the system is given, and the 
flow out in the liquid from the ab- 
sorber stripper is already fairly accu- 
rately known. 

A correction can also be made in 
same way to allow for small quan- 
tities of light ends formed in the 
hydrodesulfurizer. ## 








Alfred Doll-Steinberg is a 
process engineer for Foster 
Wheeler, Ltd., London, England. 
His duties include the process de- 
sign of cracking and reforming 
plants. Doll-Steinberg attended 
Cambridge University where he 
graduated with first-class honors. 
He spent a year with Foster 
Wheeler Corp., New York, from 
January to December, 1957, hav- 
ing first joined Foster Wheeler, 
Ltd., London, in June, 1956. 
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Taking Stock 


® Crude stocks continue 








to rise 





® Runs to stills up sharply 


® Residuals drop again 
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U.S. Petroleum Demand and Supply (Thous. Bbis. Daily) 




































































June - January-June 
a 
{TEM 1959 1958 | % Diff 19 1959 1958 | % Diff. 
DEMAND 
All Oils, Total Demand............ 8,737 8,509 | + 2.7 8,651 9,763 9,253 | + 5.5 
Domestic Demand................ 487 8,259 | + 2.8 8,406 9,511 8,988 | + 58 
Ditiaretib-sien anise «ee on 250 ee watces 252 265 | — 4.9 
Total 4,251 | + 2.3 4,157 4,003 3,831 | + 45 
Distillate, Total Demand... 1,162 1,115 | + 42 1,337 2,017 1,951 | + 3.4 
Kerosine, Total Demand... 186 145 | +28.3 132 318 332 | — 4.2 
Residual, Total Demand 1,378 1,209 | +14.0 1,384 1,767 1,529 | +15.6 
Other Oils, Total Demand 1,661 1,789 | — 7A 1,641 1,658 1,610 | + 3.0 
CHANGE IN STOCKS 
All Oil, Change in Stocks........... 790 235 865 148 367 
NEW ppceenieall 
Total New Supply. . 9,527 8,744 | + 9.0 9,516 9,911 8,886 | +11.5 
Domestic Production, Total......... 7,864 7,085 | +11.0 8,033 045 7,244 | +11.1 
ee ToS host bok de ceed 7,002 6,341 | +10.4 7,183 7,175 6,464 | +11.1 
Natural SEIS 862 744 | +15.9 850 870 780 | +11.5 
Im; AL Sue's ode kipn danas ee 1,663 1,659 | + 0.2 1,483 1,866 1,641 | +413.7 
efined Products................. 494 699 | —29.3 559 914 703 | +30.0 
Crude Se Peet 1,169 960 | +21.8 924 952 939 | +14 
Crude, SES, 906 750 | +20.8 754 749 772 | — 3.0 
CRUDE RUNS 
Crude Runs to Stills................ 7,993 7,527 | + 6.2 7,843 " 7,446 | + 8.0 
Domestic i etnon Saoehedho ined 6,949 6,547 | + 6.1 6,947 7,112 6,522 | + 9.0 
Wi. Ghaanhesacetaseenad 1,044 980 | + 6.5 896 932 924) + 0.9 
U.S. Stocks of Oils (Million Bbis. at End of Month) 
TOTAL IN U.S. EAST OF CALIFORNIA 
June June May June June May 
KIND OF OIL 1959 1958 | % Diff.| 1959 1959 1958 | % Diff.| 1959 
Ss 000 vepaakenan 810.0 774.9! + 4.5 | EES TR epee ee 
Crude 4 SP re Fo 268.1 253.6 | + 5.7 262.4 233.9 208.3 | +12.3 226.7 
GRECO 195.9 186.3 | + 5.2 203.3 167.0 160.3 4.2 174.1 
Distillate Fuel Oil........ 119.7 105.3 | +13.7 99. 106.5 92.0 | +15.8 90.1 
pe SES” 27.4 24.2 | +13.2 24.7 27.0 23.8 | +13.4 0 
Residual Fuel............ 54.2 63.9 | —15.2 55.1 28.1 31.5 | —10.8 28.5 
I Ody absiccescson 144.7 141.6 | + 2.2 on dP) Sees See 
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INGERSOLL-RAND CHARGE PUMPS 
Offer Longer Life on High-Pressure Process Service 








fi ne i ei 


one of a complete line of I-R 


pumps for refinery service 











... featuring proved 
“Unit-Type” Rotor Assembly 


The new Ingersoll-Rand CMR pump is specifically 
designed for high-pressure process service, where oper- 
ation without a spare requires top performance and 
exceptional dependability. It is a horizontal, multi- 
stage unit with vertically-split barrel-type casing, suit- 
able for a wide range of low-capacity, high head applica- 
tions in refineries or other process plants. 








re 











Available in 1% and 2% inch discharge sizes, the 
CMR pump will efficiently handle capacities up to 400 
gpm, pressures to 1500 psi and temperatures to 750°F. 


Some of the outstanding features are noted below. 
For complete information, contact your Ingersoll-Rand 
representative, 


FEATURES: 


High-Strength Casing |... The main barrel is made 
from centrifugally-cast steel with forged steel ASA 
flanges welded at both ends. The nozzle head and dis- 
charge head are one-piece carbon steel castings which 
bolt to the casing flanges. The main casing joints are 
sealed with confined flexitallic gaskets. The pump can 
be dismantled without disturbing the piping connec- 
tions. 


“Unit-Type” Rotor Assembly consists of separate 
channel ring segments, impellers and shaft. It can be 
easily removed from the pump as a unit to facilitate 
maintenance. 


impellers and Wearing Rings |... The single-suc- 
tion, closed type impellers are cast in one piece and 
mechanically balanced to assure smooth, vibration-free 
operation. Casing rings, pressed into the channel rings, 
and locked against rotation, are easily renewed to main- 
tain close running clearances, 


* COMPRESSORS * GAS & DIESEL ENGINES 





e Hydraulic Balance 


AIR & ELECTRIC TOOLS = « 


..- Multiple-volute diffusor con- 
struction completely eliminates radial thrust. A balanc- 
ing drum effectively counteracts axial thrust due to 
pressure differentials across each stage. Residual thrust 
is taken up by the thrust bearing. 


Bearings .. . Spherically seated, self-aligning Kings- 
bury thrust bearing and sleeve-type radial bearings are 
pressure lubricated by a gear oil pump driven from the 
outboard end of the shaft. An oil reservoir and shell and 
tube-type cooler are mounted on the pump base. 








Ingersoll -Rand 


10-795 11 Broadway, New York 4, N. Y. 








TURBO BLOWERS 
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Valuable Reading Ahead 


Here's a quick run-down on what's presented in this e 
| month's non-technical sections. These departments 
will keep you right up-to-date with what's new and 


different in this rapidly changing oil industry. 


You Can Improve Your Memory! 


That’s right, and all you have to do is read the lead story in this month’s “As Man- 
agement Sees It . . .” section. As you no doubt know, this is the section which is 
written for those persons in managerial or supervisory positions, and also for those 
aspiring to such positions. In How to Remember: Part 1, “Sharpen Your Learn- 
ing Habits,” you'll find that you can’t really forget something if you never really 
learned it in the first place. Therefore, the first step to improving your memory 
is to learn better. Here are some learning techniques which will enable you to de- 
velop your power of retention—and remembering. You'll want to.. . 


Keep going to page 175 


Up the Ladder 


Yes, each month hundreds of the industry’s men go “up the ladder”—the pro- 
motion ladder, that is. New jobs are opened—old jobs are filled by new men, and 
you may know many of them. Take a look at “Men in Industry” to see what’s 
happening to the people you know, and those you would like to know. Simply . . . 


Keep going to page 221 


Who's Meeting Where 


You'll find out when you read PeTRoLEUM REFINER’s “Meetings Calendar”—that 
easy-to-read tabulation of what’s coming up in the societies and associations that 
are of most interest to you. For a handy “calendar of events” to clip out and 
keep so you can refer to it at a moment’s notice,... Keep going to page 218 













My! Times Do Change 


That’s why you should read “Changing Times,” a fast moving account of those 
items that made news in the industry last month. It is just what the doctor ordered 
for busy industry men who don’t have time to wade through many paragraphs to 
get the meat of the subject. To learn more... Keep geing to page 216 









What's Happening 


To make sure you’re informed of major news developments in the industry last 
month, read “What’s Happening,” a fast moving summary of the latest news 
about the people, places and things in your field. It’s just what the doctor ordered 
for busy men who don’t have time to read long accounts of oil news. You'll see 
for yourself when you... Keep going to page 207 
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No. 465%. 125-Pound, OS&Y, 
bronze trimmed. Flanged ends. 
2” to 48”. Also in all-iron. 


No. 460. 125-Pound, non-ris- 
ing stem. Bronze trimmed; 
screwed ends. 2” to 8”. Also 
in all-iron (to 4” only). 


Most suitable utility valves for refineries 
CRANE 125-POUND IRON BODY GATES 


In the pump house, in water mains, in steam and vari- 
ous oil service lines . . . in a variety of other low-pres- 
sure applications, refineries depend on Crane 465% 
iron body, bronze trimmed gate valves. 

The cross section above reveals some of the advan- 
tages in improved valve design that assure dependable 
operation and long life, and make these valves easy to 
maintain. 


CRAN 


To enable refinery piping engineers to match valve 
and job, Crane makes No. 465% gates in sizes from 2” 
to 48”. Popular sizes are available from stocks located 
near most refineries. 

Other iron body valves are available in globe, angle, 
check, quick-opening and double-disc patterns, both 
flanged and screwed ends. For complete specifications, 
consult your Crane Representative or write directly to us. 


= VALVES & FITTINGS 


PIPE © PLUMBING ¢ HEATING « AIR CONDITIONING 


Since 1855 — Crane Co., General Offices: Chicago 5, Illinois — Branches and Wholesalers Serving All Areas 
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FLUIDICS AT WORK 





Data on ion exchange 
as a unique 
unit operation 


Have you considered ion exchange as 
a unit operation? 

If you're used to thinking of ion 
exchange as only a method for purify- 
ing boilerfeed and process waters, you 
will be glad to learn that this same 
process can be a valuable aid in per- 
forming other functions. 

Ion exchange is often far more ef- 
ficient than other type unit operations, 
particularly where solutions are dilute— 
less than 2500 ppm, generally speaking. 

We'll be glad to send you data con- 
cerning ion exchange usage for re- 
moving impurities from solution, for 
concentration and separation of dilute 
electrolytes in solution, for addition of 
specific ions to solution, and for cataly- 
sis, both acidic and basic. 

We'll also send complete informa- 
tion on Permutit ion exchange resins 
and process equipment. Just circle 
“A” on the coupon. 


FLUIDICS AT WORK 


How ultra high purity 
water helps RCA produce 
COLOR TV tubes 


Water used for washing the inside 
surfaces of RCA color TV picture tube 
envelopes must be ultra pure. Even a 
trace of iron or copper might discolor 
or deaden the sensitive phosphor coat- 
ing that reproduces the color picture. 

At RCA’s Lancaster plant, washing 
was first done with distilled water. 
When tube production outgrew the 
capacity of the distillation equipment, 
RCA put in its first manually operated 
ion exchange units. When these, too, 
fell short of requirements, RCA called 
in Permutit to enlarge and modernize 
the complete demineralizing facilities. 

Now the entire process is operated 
from one master control panel. There’s 
plenty of water for production .. . 
and dissolved mineral content is even 
lower than when the water was dis- 
tilled. 

For more information on this proc- 
ess we refer you to the item on the left 
and to the letter “B” on the coupon. 
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Do you have problems 
with wastes? Send for 
this bulletin 


Here in eight pages you'll find concise 
comments on modern methods and 
equipment used for controlling, treat- 
ing, and reclaiming industrial wastes. 

The bulletin covers such knotty 
problems as reclaiming chromates, 
acids, and other valuable materials . . . 
removing fats and greases . . . neutral- 
izing waste waters . .. complying with 
anti-pollution laws . . . ete. 

Equipment described includes Pre- 
cipitators, Colloidair Separators, chem- 
ical feeders, filters, ion exchange units, 
evaporators, meters and flow control- 
lers, and CO, indicators. 

There is also an outline of the com- 
plete engineering and testing services 
available from Pfaudler Permutit. 

If waste is one of your problems 
and you want to know some of the 
practical answers, just circle “C” on 
the coupon for a copy. 
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is a Pfaudier Permutit 
program providing 
the know-how 

the equipment 

and the experience 
for solving problems 
involving fluids. 


FLUIDICS covers such varied phases of 
fluid handling and control as: 


water treatment 
waste treatment 
corrosioneering 
reactions 
polymerization 
ion exchange 
fluid analysis, metering and control 
agitation 
evaporation 
distillation 

drying 

blending 
metering 

valving 

flow rate control 
piping 

storing 
centrifuging 
filling 

heat transfer, etc. 


Whenever you have a fluid-handling prob- 
lem, look to this Pfaudler Permutit FLUID- 
ICS program for the best solution. 


FLUIDICS AROUND THE WORLD 


Pfaudler Permutit is a world-wide company 
with manufacturing plants in these countries: 
Germany: Pfaudler-Werke A.G. 
Great Britain: Enamelled Products Corp. Ltd. 
Canada: Ideal Welding Co. Ltd. 
Mexico: Arteacero-Pfaudler, S.A. 
Japan: Shinko-Pfaudler Co., Ltd. 
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FLUIDICS AT WORK 





For low-cost gas 
analysis or control 


If the gas component you want to 
measure or control is related to the 
specific gravity of the gas, a RAN- 
AREX will measure it accurately, 
continuously, without lag and at 
low cost. 

Works on a simple, mechanical 
principle . . . rugged, foolproof. 
Can be equipped for automatic 
control. Analyzes flue gas to cut 
fuel costs . . . aids quality control 
in heat-treating, chemical process- 
ing, oil refining . . . checks uni- 
formity of fuel gas, etc. 

For details and complete specifi- 
cations, circle “D” on the coupon. 


PFAUDLER 
PERMUTIT 


I N G = Permutit Div., Dept. PR-89,50W. 44th St.,N.Y.36,N.Y. 


Circle item wanted: A B CODE 


Company 
Address 
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Glassed ductile iron* 
fittings with strength 
comparable to 
Glasteel’s 


Now you can get glassed, ductile 
iron fittings that are 24% to 3 times 
as strong as conventional gray iron. 

60,000# tensile strength, 45,0004 
yield, 15% elongation. 

Thermal shock resistance is now 
comparable to Glasteel 59’s. Corro- 
sion resistance is also the same as 
Glasteel’s . . . handles all acids ex- 
cept hydrofluoric. 

July Ist delivery on 45° and 90° 
elbows, tees, and crosses in 1%-, 
2-, 3-, 4-, and 6-inch sizes. 

Circle “E” on coupon. 

*Patent Pending 





neunenmenenennannnnn ena 


For more data on advertised products, use Readers’ Service Cards, last page 





Fiow to Do lt... 





Table Gives Economical Beam Loads 


Popular beams from the AISC Steel Handbook are tabulated 


in the same sequence as in the section modulus table 


shoe 8 6NOLLOT S20 


The AISC steel handbook tables can be made 
even handier by tabulating the beams in the ca- 
pacity table in the same sequence as the section 
modulus table. This allows a beam to be sized by 
referring to only the one table. At the same time, 
the more unpopular beams are eliminated from 
the picture. For these, the AISC handbook can be 
used. 

For example, the load carrying capacities of all 
the beams are tabulated in the AISC handbook 
so you can find a beam to carry the design load. 
The beam selected may or may not be the most 
economical, so it becomes necessary to check your 
selection versus the economical section modulus 
table. The tabulation printed here eliminates this 
cross check. 

These AISC tables have been combined so the 
“unpopular” beam sizes are minimized. Asterisks 
appear along side those that we prefer not to use. 
The Channel and “I” beam tables are included 
because of their popularity. Their economy isn’t 
related to the wide flange beams. 

The deflection can be estimated at the time the 
beam is selected by simply noting the deflection 
boundary curves. 

The table has been made assuming uniform loads 
but concentrated loads may also be found exactly 
as is done with the AISC tables. The allowable con- 
centrated load (at the center of the span) is half 
that shown in the table. 

Beams must be laterally supported as indicated 
in the table. The loads next above the heavy line 
for each tabulation is the maximum allowable shear 
on the web as in the AISC handbook. 





and therefore are not used unless there 
C economical section table and adding 
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Example. Assume that a beam is uniformly loaded 
at 900 pounds per foot on a 20-foot, 0-inch spart. 
The total load on the beam is 900 x 20 = 18,000 
pounds or 18 Kips. Look in the table along the 
20-foot, 0-inch span line until the load equals or 
exceeds the 18 Kip load. The 12 WF 27 would be 
selected as it will support 23 Kips uniformly. The 
next lighter beam, the 10 WF 25, will carry only 
17 Kips—1 Kip shy. 

Note that the 10 WF 25 is marked with an 
asterisk. The section modulus table in the AISC 
handbook lists it as an economical beam section 


In the AISC handbook, it is grouped with the 10 
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* Check with vendors for these beams. These beams are not the lightest section in a grou 
tition. Tabulations are for ASTM A 


Example: 18 Kips on 20’ — 0” span = 12WF27 (Capacity 23 Kips). 1OWF25 
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5-point Monel “program 


a 


‘combats corrosion 


in Creole’s 100,000 bb! crude unit 


1. Atmospheric overhead condensers— Lukens 
Monel-clad steel on shell side. 

2. Atmospheric tower — 20% 
head and top 11’ 6” of shell. 
3. Atmospheric tower— top 4 trays of Monel alloy. 
4. Distillate drum — 20% Monel-clad throughout, 
nozzles Monel lined. 

5. Pumps handling naphtha product and reflux —shafts 
of “K”* Monel age-hardenable nickel-copper 
alloy ; impeller, lantern and case wearing rings 
and packing gland of “H”* Monel semi-hard 
cast alloy; impeller wearing ring of “S”* Monel 
hard grade cast alloy; Duraseal of Monel alloy. 


Monel-clad on top 


eeeeeeeeaeeeeeeeeeeeaeeene 


Creole Petroleum Corporation at 
Amuay Bay, Venezuela... and 
Foster Wheeler Corporation of 
New York City . . . took full ad- 
vantage of the corrosion-resist- 
ing properties of Monel* nickel- 
copper alloys at five troubie-spots 
to combat corrosion . . . corrosion 
from dilute mineral acids, by sul- 
fur and naphthenic contents of 
the feed. 


Monel alloy resists corrosion by 
aqueous solutions of hydrogen 
sulfide and hydrochloric acid. 
Chloride traces, which can cause 


corrosion, and particularly at 
temperatures below 300°F, can 
be handled with Monel alloy. This 
high nickel alloy resists wet car- 
bon dioxide, too. 


How can Monel alloy fit in your 
refinery’s program to combat cor- 
rosion? 

Contact us for help with your 
corrosion problems. No obliga- 
tion. 


The International Nickel Company, lac. 
67 Wall Street New York 5, N.Y. 


— 


*Registered trademark 


INCO NICKEL ALLOYS 
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New Jetting Tool To Clean Tube Bundles 
Saves Thousands Of Dollars 


The new high-pressure hydraulic tool, shown above, 
is currently saving thousands of dollars for companies 
in the refining, chemical, and petrochemical industries. 
It is the jetting tool developed by Dowell to remove 
deposits from heat exchanger tube bundles. 

Previous methods of cleaning these bundles have 
been costly, time-consuming and often inadequate. 
Many times bundles had to be replaced completely 
because of the lack of a suitable cleaning method. 

This new Dowell tool has a remarkable record of 
thorough, fast cleaning. For example, a slurry reboiler 
exchanger bundle, three feet in diameter and 16 feet 
long, was fouled with deposits of coke and asphalt. 
After being jetted from only one side, the bundle was 


thoroughly clean. Time required: less than one hour. 

The tool holds the bundle in place for cleaning 
and has flanged rollers for rotation. The jet-head is 
manipulated automatically so that all tube spaces are 
covered. The jetted liquid can be either water or 
chemical solvents. 

This high-velocity jetting device is another ex- 
ample of the new ideas Dowell continues to offer in 
chemical cleaning to help you cut your costs. Whatever 
the cleaning problem in your plant, call Dowell for 
an engineered recommendation. Dowell — the largest, 
the oldest, the most experienced chemical cleaning 
service — Tulsa 1, Oklahoma; and 165 stations and 
offices in major industrial centers. 


Chemical cleaning service for all industry <> 
DIVISION OF THE DOW CHEMICAL COMPANY 


For more data on advertised products, use Readers’ Service Cards, last page. 
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How ToDolt... 


WF 21 which is the lightest in the 
group. Since the lightest beam in a 
group is usually more popular, it is 
good practice to stay away from the 
heavier beams in a group. Of course, 
if several beams are required, the sav- 
ing in steel will likely justify its use 
and the fabricator can order from the 
mill if he doesn’t have the beam in 
stock. 

Fabricators generally prefer to order 
from the mill since they can order to 
correct length. This saves cutting off 
(“off-fall”) part of a stock length 
beam to provide a specific dimension. 
With the larger beams this becomes a 
major loss in pounds, so these beams 
should be ordered from the mill if 
possible. 

This item was submitted by James 
G. Brown of James G. Brown & As- 
sociates, Houston. 


Foam Chamber Diaphragm 
Glass Needs Special Care 


Cone roof tanks and other atmos- 
pheric pressure tanks having vapor 
spaces generally justify the installa- 
tion of permanent facilities for foam 
application, in case of fire. 

Mixing chambers are attached to 
the shell of the tank near its upper 
rim. In order to isolate the foam sys- 
tem from the tank in service, these 
mixing chambers are, under normal 
conditions, sealed from the tank at- 
mosphere by diaphragms of glass, lead 
or other suitable weak materials 
which will break when foam pressure 
is applied. 

Some considerations in the use of 
glass diaphragms are: 
®The glass should be not weak 

enough to rupture at normal tank 

working pressures, but should break 
easily when foam is applied. 

® When the foam pressure is applied, 
the glass diaphragm is expected to 
be completely broken. Any frag- 
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20% lighter than cotton duck but 
just as sturdy and flexible... Thermoid OS&D Hose 


Strong but light. Extremely rugged but 
flexible. That’s Thermoid-Quaker 
“Quafiex”’ Oil Suction and Discharge 
Hose. . 


It’s lighter than reinforced cotton-duck 
hose, but it won’t expand under pres- 
sure. It won’t collapse under suction. 
It’s exceptionally kink- and crush- 
resistant. 


For more details, call your local 
Thermoid distributor, or write to 
Thermoid Division, H. K. Porter Company, 
Inc., Tacony and Comly Streets, Phila- 
delphia 24, Pa. 


THERMO/D 


HERE’S WHY: Separate layers of nyion tire 
cord surround a helix of high-tensile spring- 
steel wire in Thermoid-Quaker ‘“‘Quafiex"’ Oil 
Suction and Discharge Hose. That's why it’s 
just as sturdy and flexible as cotton duck, 
although lighter in weight. 


Nylon tire 
cord for 

lightness, 
strength. 


A] DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment— 
DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL 
DIVISION: Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN- 
KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE 
ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY DE MEXICO, S. A.; and in Canada, Refractories 
“Disston” Tools, “Federal Wires and Cables, “Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD 


For more data on advertised products, use Readers’ Service Cards, last page. 155 
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higher 
efficiency 


lower 
operating 
costs 


Aeromaster Fans move hot air more 
efficiently by delivering more CFM 
and requiring less horsepower. Ad- 
justable pitch heat-treated aluminum 
alloy blades have excellent corrosion- 
resistance qualities. Used in refineries, 
gas transmission stations, steel mills 
and industrial plants for major heat 
transfer systems. 4 to 6 blade fans 
available 54” to 22' diameters. For 
more details on fans that cost less to 
install, operate and maintain, write: 
KopPers ComPANY, INC., 8108 Scott 
St., Baltimore 3, Md. 





Engineered Products Sold with Service 
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ments of glass remaining in the dia- 
phragm frame are objectionable, 
because they will reduce the free 
area of the foam delivery chamber. 
This, in turn, decreases the foam 
delivery rate resulting in nonuni- 
form distribution of foam inside the 
tank, if two or more chambers are 
employed. 

@In case the diaphragm is partially 
broken, the remaining fragments 
should be destroyed unless an ex- 
tremely high pressure is maintained 
by a large foam flow rate. Under 
this condition, part of the foam 
bubbles are collapsed and destroyed 
by compression forces as they pass 
through the narrow gate. 


Recommended practice in the usc 
of glass color diaphragms for foam 
delivery chambers: 

Before placing the diaphragm in 
the chamber, the tank side of the glass 
plate is cut with six radial grooves on 
its surface, using a diamond knife. 
The fine grooves are extended radially 
from near the center of the dia- 
phragm to the outer edge and equally 
spaced at an angle of 60 degrees, as 
shown in the illustration. 

When the foam pressure is applied, 
the diaphragm is quickly broken along 
the precut rupturing grooves. Since 
the grooves are made on the tank 
side, the strength of the glass against 
the tank working pressure is not af- 
fected. 

This idea was submitted by Tzen- 
Yung Yang, Chinese Petroleum Corp., 
Koahsiung, Taiwan. 
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Table Solves Steam Nozzle, Annulus Area 


To find the diameter in inches of 
a steam nozzle when the operating 
pressure and steam consumption are 
known, use the following equation: 

Dia. Nozzle = “K” V lb. Steam/min. 

To find the area of an annulus 
when the operating pressure and 
steam consumption are known, use the 
following equation: 

Area of Annulus = “C” (Lb. Steam/Min. ) 

The table gives the values of “K” 


and “C” for the steam pressure indi- 
cated. Values of the “K” and “C” 
factors can be interpolated for inter- 
mediate pressures. 

These equations can also be used for 
determining steam consumption when 
nozzle diameter or annulus area and 
pressure are known. 

This idea was submitted by J. E. 
Gammie, Penberthy Manufacturing 
Co., Detroit. 





$$ Your Ideas Are Valuable! $$ 


At least $10.00 will be paid for each idea accepted for “How To Do It.” 
All you need to do is write a brief note telling about your idea, then 
attach a photo or sketch (if needed), and mail it to Editor, Petroleum 


Refiner, P.O. Box 2608, Houston. 
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“Te GIVES YOU 


LOWEST The Hendrick Hydro-Dehazer requires no 
£ compressed air, high heat, chemicals or 
0 af a RATI iN Q cos T » other additives. As a result, it removes haze 
from refinery oils at very low cost — and 
quickly, too. This economy and speed have 
been proven in installations which show that 
Hendrick has the most efficient method — 
and the lowest operating cost — of all 
eaten gn sgn od ba moisture-removal methods. Hendrick will be 


-.. removes moisture for ° . . 
only 25¢per1,000barrels. fm So happy to prove its point in your plant. Just 





clip the coupon for more information. 


: 
Capacity of the Hendrick Hydro-Dehazer is rated at 400 
bph for Diesel and No. 2 fuel oil at an inlet temperature 
of 130°F and a haze point of 35°F to 70°F. 
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HENDRICK MANUFACTURING COMPANY 
36 Dundaff Street, Carbondale, Pennsylvania 


Gentiemen: 





1 am interested in learning more about the new 
Hendrick Hydro-Dehazer. 


C) Please arrange demonstration of the Dehazer Pilot 
Model. 


(C] Please send technical data. 


Hendrick 


MANUFACTURING COMPANY 
36 Dundaff Street, Carbondale, Pennsylvania 
Sales Offices in Principal Cities 
Perforated Metal * Perforated Metal Screens * Wedge Slot and Wedge Wire « Architectural 


Grilles © Mitco Open Steel Flooring * Shur-Site Treads * Armorgrids * Hendrick Hydro- 
Dehazer © Distillation Column internals 


Name 





Company. 





Street 





City. Zone State. 
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Hydrogenation is carried out in vertical vessels using palladium on an inert support in free suspension. 


Laporte Doubles Peroxide 


New $7-million plant on stream in England is said 


to be world’s largest hydrogen peroxide unit 


Claimed to be the only chemical 
plant of its kind in Britain and the 
largest in the world, a peroxide fuel 
plant has been put into production 
at Warrington, England, by Laporte 
Chemicals Ltd. The new $7-million 
plant will help the company, largest 
in the Laporte Industries Ltd., group, 
to double its output of high-strength 
hydrogen peroxide (known as high- 
test peroxide or “HTP”) at much 
reduced cost. Apart from selling HTP 
to the aircraft industry as a fuel for 
rockets and guided weapons, Laporte 
will also supply the product to the 
Royal Navy for use as a torpedo pro- 
pellant and for two experimental sub- 
marines. Hydrogen peroxide will also 
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be available commercially as a bleach- 
ing agent and chemical intermediate. 

Since 1954, much work has been 
done on methods of manufacturing 
hydrogen peroxide other than by elec- 
trolytic processes—costly in the use of 
electricity, steam and cooling water. 
Of the alternative methods studied, 
the one receiving most attention em- 
ploys organic intermediates, particu- 
larly substituted anthraquinols, which 
autoxidize to form hydrogen perox- 
ide. This process is based on work 
carried out by I. G. Farbenindustrie 
during the war. It has since been fur- 
ther developed by companies in sev- 
eral countries, and a number of plants 
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Capacity 


are operating in the United States 
and Belgium. 

Theoretically, the process involves 
organic autoxidation in which an 
alkyl hydroanthraquinone 2 - ethyl 
anthraquinol) in solution is oxidized 
to 2 - ethyl anthraquinone and hydro- 
gen peroxide. After separation of the 
hydrogen peroxide by aqueous extrac- 
tion the 2 - ethyl anthraquinone is 
catalytically hydrogenated to the 
quinol again and the solution re- 
cycled. (See Petroleum Refiner, Vol. 
36, No. 11, p. 256). 


The process used by Laporte Chemi- 
cals was developed by its Research 
and Development Departments at 
Luton, England. Plant design work 
and construction was handled by the 
Group Engineering Construction De- 
partment, London. Main contractors 
for the plant were the Aluminium 













rugged and weatherproof 


_| ELLIOTT 
--|YR TURBINES 


Desert heat, arctic cold, driving rain and swirling dust 
don’t faze rugged, dependable Elliott YR Turbines. Tightly 
sealed against dust, fumes and moisture . . . built strong 
and husky . . . these machines make dependable, economical 
drives for pumps, compressors, fans, line shafts, generators 
and other equipment. 

The governor is simple and reliable, and is available in 
several modifications to match speed and pressure control 
requirements. YR turbines are designed for easy installa- 
tion and service. Many key parts are interchangeable for 
various frame sizes. Four sizes are shown at the right. 
Write for descriptive bulletin H22-C. 


In addition to the units illustrated here, Elliott makes 
single-stage turbines in special frames, reduction 
gears, multistage mechanical drive turbines to 
50,000 hp, and turbine-generators through 44 mw. 


ELLIOTT Company 


JEANNETTE, PENNSYLVANIA 
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Laporte Chemical’s hydrogen unit is fully instrumented. 


Plant and Vessel Co., Ltd., and Matthew 
Hall and Co., Ltd. 

Hydrogen is made by cracking butane 
from the Stanlow refinery. This plant was 
supplied and built by Power Gas Corp., 
Ltd. 

Almost all equipment for the autoxida- 
tion process organic cycle is in the open 
and consists of two identical units oper- 
ating in parallel up to the extraction stage, 
where solution from both streams mixes. 

Components are fabricated in alumi- 
num, aluminum alloys, stainless steels 
and stoneware. The plant is fully in- 
strumented—all flows and pressures are 
automatically controlled. 


Hydrogenation is carred out in verti- 
cal vessels using palladium on an inert 
support in free suspension as the catalyst, 
this being manufactured on the site. Sus- 
pension of the catalyst is accomplished 
by use of a stream of hydrogen passed 
through the reactor at more than the 
theoretical requirement, the excess being 
recirculated together with fresh hydro- 
gen. The catalyst is added to the reactor 
at a rate necessary to maintain the re- 
quired rate of reaction. Hydrogenated 
solution passes through filters which re- 
tain the catalyst in the hydrogenator. 
Because both the hydrogenation and 
oxidation reactions are exothermic, the 
filtered solution is cooled before being 
passed to the oxidizers. The latter are 
vertical vessels and the solution and air 
are fed to the base so the flow is co-cur- 
rent. On leaving the reactor’s top, the 
gas/liquid mixture is separated, excess 
air passing through active carbon beds 
for recovery of evaporated process sol- 
vents before going to the atmosphere. 
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Hydrogen peroxide is extracted 
from the organic solution using counter- 
current flow in columns fitted with per- 
forated plates. Because the organic solu- 
tion is less dense than water it is fed to 
the base of the columns. The aqueous 
feed is de-ionized water prepared with 
mixed resin bed exchange units, to which 
a stabilizer and corrosion inhibitor are 
added. The aqueous product, which is 
withdrawn at a constant rate, contains 
about 20 percent hydrogen peroxide. 
After passing through a treatment stage 
for removal of dissolved organic com- 
pounds it is held in run-down tanks for 
checking of quality. 

Although the 20 percent hydrogen per- 
oxide may be used directly for certain 
purposes, it is normally further purified 
and concentrated to 50-90 percent hydro- 
gen peroxide by distillation. This is done 
on a site adjoining that of the organic 
cycle, and again the plant is largely in 
the open. The vaporizers are of the verti- 
cal tube and shell type with recircula- 
tion, the vapor/liquid mixture passing to 
a. separator. The vapor is fractionated in 
a column using direct reflux, the columns 
either being fitted with plates or packed 
with ceramic rings to yield a product 
with a concentration maintained at the 
desired level in the 50-70 percent hydro- 
gen peroxide range. The overhead prod- 
uct, mainly water vapor, is condensed 
by jet spray condensers. Distillation is 
carried out at reduced pressure, main- 
tained by steam ejectors. 

Part of the production from these stills 
is purified further and converted to 85- 
90 percent hydrogen peroxide or HTP. 
The hydrogen peroxide solutions are de- 
livered from the site in 99.5 percent 
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aluminium rail tankers, or by road is 
smaller containers. 

Used to supply air for the oxidation 
stage, the air compressors are high-speed 
rotary machines capable of delivering 
more than 3,000 cubic feet-per-minute 
at a delivery pressure of 40 psig. 

The hydrogen compressors are single- 
stage, double-acting, dry-cylinder ma- 
chines fitted with gas proofed auto-gover- 
nors and unloading equipment. They 
have carbon piston rings and carbon 
glands on piston rods, and can deliver 
about 400 cubic feet per minute at a de- 
livery pressure of 50 psig. 

For recovery of solvent from the oxi- 
dizer off-gas, the plant has four vessels 
packed with activated carbon. Two of 
them are on line at any one time while 
the others are being reactivated by steam- 
ing. 

The plant is controlled from a central 
control panel housed in the air-condi- 
tioned services block. The graphic panel, 
uses miniature instruments. Recta of 
the inflammable nature of the liquids 
and vapors in the plant, pneumatic in- / 
struments have been used wherever pos-) 
sible. 








Delhi-Taylor’s New Solvent 
Plant Ready at Corpus 





Delhi-Taylor Oil Corp. has completed 
construction of a new solvent plant at 
Corpus Christi, Texas. The unit will pro- 
vide a greater degree of control and flexi- 
bility for the production of narrow dis- 
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expand the unit. 





National Gas Liquids Corp. plans 
to build a 20,000-bpd refinery in Orange 
County, Texas. Orange County Naviga- 


tion and Port District will provide a 92- 
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19,000 B/D COKER ON STREAM FOR MOBIL OIL CO.* 


*A Division of Socony Mobil Oil Company, Inc. 
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unit feeds mixture of 7 stocks including Furfural Extract, 
Duosol Tar and Propane Deasphalting Tar 


The new 19,000 B/D Delayed Coking 
Unit — designed, engineered and con- 
structed by The Lummus Company 
for Mobil Oil Company at their Pauls- 
boro, New Jersey refinery — is on its 
initial run. 


The coker, comprising 4 coke drums 
19 feet in diameter by 63 feet tangent 
to tangent, is designed for 764 tons 
per day of coke, making it the largest 
initial capacity coker ever built in the 
United States. 


The feedstocks are various reduced 
crudes or blends of residua whose 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY THROUGHOUT THE WORLD 


gravity varies from 3 to 14° A.P.I. 
These charge stocks may be blended 
with up to 25% of furfural extract. 


The unit cokes the heavy residual 
stocks withdrawn from other refinery 
units which previously were blended 
into fuel oil. The coker makes seven 
products: fuel gas, butane-butylenes, 
light and heavy gasolines, light and 
heavy gas oils, and coke. 


In addition to the coking section, 
the unit includes: a gas recovery sec- 
tion, sulfuric acid treater for gasoline, 
amine treater for light hydrocarbons, 


365 MADISON AVENUE, NEW YORK 17. N.Y 


HOUSTON 


WASHINGTON, ©. C 


MONTREAL 


LONDON 


and a caustic treater for the butane- 
butylene stream. 


* ” * 


The Mobil Oil Coker is the 13th de- 
layed coking unit engineered and con- 
structed by Lummus. Lummus has 
built over 40% of the total delayed 
coking capacity erected in the last 10 
years in the U.S. 


When you plan a new unit—or a 
complete refinery — Lummus can put 
over 50 years of experience, on more 
than 800 plants throughout the world. 
to work for you. 


PARIS THE HAGUE MARACAIBO 
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acre plant site and foundations for re- 
finery units. National Gas will put up 
$6.5 million worth of processing equip- 
ment for high-octane gasoline, which will 
be the plant's main product. Construction 
is to start this month and be completed 
in October, 1960, if National Gas and 
the Port District sign a lease which is 


pending. 


Maruzen Oil Co. has reportedly 
borrowed $7 million from Union Oil Co. 
of Calif. to expand its refining facilities 
in Japan. California Texas Oil Co., in a 
similar move, is said to be planning a 
$5.5-million investment in Japanese pe- 
troleum projects. 


Sunray Mid-Continent Oil Co.‘s 
Criner natural gasoline plant in McClain 
County, Okla., is nearing completion. 
The 5-MMcf-per-day plant will produce 
32,000 gallons per day of propane, bu- 
tane and natural gasoline, and this ca- 
pacity is soon to be doubled. 


Kuwait Oil Co. has completed a new 
= catalyst reforming and catalytic 

ydrodesulfurizing unit at its Minaal 
Ahmadi refinery. The unit can process 
4,000 bpd of charge stock (a naphtha 
fraction prepared from straight-run gaso- 
line derived from Kuwait crude oil), de- 
sulfurizing and up-grading it to produce 
a high octane product. This is blended 
with other gasolines produced in the re- 
finery to yield a premium-grade fuel. 


New 20,000-bpd Canadian plant produces gasoline, LPG and other fuels. 


Cities Service Completes Its $27-Million 


Refinery in Trafalgar 


Canada’s newest refinery, built by 
Cities Service Co., was opened recently 
in Trafalgar Township, 30 miles west of 
Toronto. The $27-million plant is part 
of a $40-million Cities Service expansion 
program underway in Ontario and Que- 
bec. It has a 20,000-bpd capacity. 

More than $3 million of the refinery’s 
cost went for equipment to make it quiet 
and pollution-free. 

Primarily a gasoline refinery, the Tra- 
falgar Refinery also will produce furnace 
fuels, bunker and diesel fuels, truck and 
railway fuels, and LPG. 

The highly integrated plant is ar- 
ranged so that major refining steps—the 
catalytic cracking unit, distillation equip- 
ment and gas recovery and refining units 
—are clustered around a single central 
control room. In this “brain” of the re- 
finery, six men can direct operations. 

The Trafalgar Refinery has 11 major 
buildings and 19 smaller ones, including 
a large refinery office building. 
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Township, Toronto 


Storage capacity is equal to 53 million 
gallons of finished petroleum products— 
enough to fill the gas tanks of three and 
a half million motorists parked bumper- 
to-bumper and three abreast all the way 
across Canada to Vancouver, says the 
company. 

Among the plant’s features is a highly 
advanced industrial water purification 
plant—one that will return water to Lake 
Ontario purer than when it was removed. 
Illustrating the efficiency of the water 
treatment system and other controls pre- 
venting water or air pollution, the com- 
pany has constructed an ultra-modern 
“shc:y window” building at the refinery, 
housing one of Canada’s largest acquar- 
iums. In the 4,200-gallon aquarium, 
native Great Lakes fish thrive in purified 
water that has been used in the refining 
process. 

The refinery was designed and engi- 
neered by C F Braun & Co. working 
closely with Cities Service engineers. 


Standard Oil Co. of Calif. has com- 
pleted its $33-million answer to the Wes: 
Coast’s growing demand for light petro- 
leum products. A new 55,000-bpd fluid 
catalytic cracking unit, built in less than 
a year and designed to convert heavier 
stocks of petroleum into motor gasoline 
and aviation fuels, occupies 12 acres at 
Standard’s Western Operations, Inc., 
Richmond refinery. 

Almost half of the plant expenditure 
was for the cat cracker, and the balance 
was for a sulfuric-acid alkylation plant, 
isomerization plant, and off-pot facilities. 
The cat cracker, a duplicate of the El 
Segundo unit recently constructed, con- 
sists of a large reactor where hot oil feed 
is contacted with catalyst, and a regener- 
ator section. It includes a CO boiler with 
a capacity of 300,000 pounds per hour of 
850-pound-pressure steam. co. produced 
during regeneration of the catalyst is 
burned under the boiler along with other 
fuels to produce steam for the process. 
Major plants in the project were con- 
structed by The Fluor Corp. 


Sogemines, Ltd. is planning construc- 
tion of a $17-million synthetic nitrogen 
plant at Maitland, Ont., to be com- 
pleted early in 1961. Output of the unit, 
which will be 100 miles upstream from 
Montreal on the St. Lawrence River, will 
include ammonium nitrate, nitrogen solu- 
tions, anhydrous ammonia and hydrogen. 
Sogemines is affiliated with Societe Gene- 
rale de Belgique, Brussels. 


South Hampton Refinery is operat- 
ing what Universal Oil Products Co. says 
is the first small size commercial Penex 
unit. Designed to process 255 bpsd, it is 
very small compared with earlier Penex 
installations, and is operating efficiently. 
The South Hampton unit is converting 
low octane normal pentane into isopen- 
tane for use as a blending component, 
and operates in conjunction with a pre- 
viously installed Platforming unit. don. 
struction and operating economies were 
realized by using the Platformer’s high 
pressure separator, gas recycle and cooler 
for both the Penex unit and Platformer. 


Tennessee Eastman Co. plans to 
construct a high-purity hydrogen plant at 
Kingsport, Tenn. The 900,000-cubic-feet- 
per-day installation will be engineered 
and equipped by Girdler Construction 
Division of Chemetron Corp. Scheduled 
for completion in late 1959 or early 1960, 
the plant will use the steam-hydrocarbon 
process for production of hydrogen from 
natural gas, starting with a hydrogen re- 
former furnace that converts natural gas 
to hydrogen, carbon monoxide, and car- 
bon dioxide. This is followed by a “puri- 
fication train” that includes carbon mon- 
oxide conversion, carbon dioxide removal, 
and a methanator unit. 


VEB Leuna-Werk, formerly one of 
the key plants of I. G. Farbenindustrie, 
is planing a large expansion which will 
raise capacity of its 300,000-ton-per-year 
nitrogen plant about one third. Urea ca- 
pacity will also be upped, and ammo- 
nium-sulfate nitrate added to the firm’s 
products. A medium-pressure process will 
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Now... you can have 


Grinnell-Saunders 


Ductile 


[ron win 
Glass- 
Lined 
Bodies 


After long research, Grinnell has available 
top quality, corrosion-resistant glass lined 
bodies for its line of rugged ductile iron 
valves. 


EXTRA TOUGHNESS The greater tough- 
ness of ductile iron resists impact, torsion, 
line strains and thermal shock. Grinnell- 
Saunders valves of ductile iron handle 
severe service requirements where both 
internal and external impact shocks may 
be expected, and where piping stresses 
from rapid heating and cooling occur. 

ECONOMY Approved and used by lead- 


ing industries, ductile iron offers many of 
the benefits of cast steel at a lower price. 





Diaphragm Valves of 





Of particular importance to users of 
Grinnell-Saunders valves is that ductile 
iron bodies can now be glass-lined—a pro- 
cedure not practical with cast steel bodies. 


WIDE SELECTION Body linings: glass, 
rubber, neoprene. Diaphragms: soft nat- 
ural rubber, natural rubber, white syn- 
thetic rubber, neoprene, reinforced neo- 
prene, butyl, Hycar, Teflon, Kel-F, PVC 
(polyvinyl chloride), polyethylene. Bon- 
net materials: ductile iron, grey iron. 
Bonnet styles: handwheel (non-indicating 
stem or indicating stem), chain wheel, 
lever for quick operation, and sliding 
stem for a wide selection of power 
operated topworks. 
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Important features of the 
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Diaphragm pletely 
operating mechanism from the 
fluid in the line 

Diaphragm lifts high for full, 
streamline flow in either direction 










Diaphragm effects positive, leak- 
tight closure 







Diaphragm easily replaced with- 
out removing valve body from 
the line 



















GRINNELL-SAUNDERS DIAPHRAGM VALVES 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 
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pipe and tube fittings °* 
Grinnell-Saunders diaphragm valves 
industrial supplies ° 
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welding fittings * 
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pipe °* prefabricated piping * 







engineered pipe hangers and supports 


plumbing and heating specialties * 
Grinnell automatic sprinkler fire protection systems 
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be used in the hydrogenation units in 
place of the high-pressure type used at 
present. This will save hydrogen, and 
higher capacity synthesis units will be 
employed. The plant will also use more 
automation, and in many cases batch 
processes will be continuous. Improve- 
ments will also include fluid-system cata- 
lysts. 


Avrora Gasoline Co. is adding a 
naphtha catalytic hydrodesulfurization 
unit to clean up the charge stock to an 
existing catalytic reformer unit with aro- 
matic extraction at its Detroit refinery. 
Designed for an initial capacity of 8,000 
bpd, the unit is sized for an ultimate 
capacity of 12,000 bpd. Construction was 
started early in July by The Refinery 
Engineering Co., and completion is 
scheduled for late November. Treco is 
also installing a sulfuric acid alkylation 
unit at the plant, with completion sched- 
uled for mid-October. Initial capacity of 
the unit is 2,000 bpd, with ultimate ca- 
pacity set at about 3,700 bpd. The alkyl- 


ation unit will use a Treco process. 


Sun Oil Co. has begun construction 
of a $2-million unit to produce propyl- 
ene at its Marcus Hook refinery. Sched- 
uled to go on stream by the end of 1959, 
it is designed to produce 120 million 
pounds of propylene a year with a purity 
of 99 percent. 

The product will be produced by sim- 
ple fractionation of propane, ethane and 
butane from catalytic cracking plants and 
gas stabilization units. Two distillation 
towers, with a combined total of 140 
fractionating trays, will be the new unit’s 
major equipment. 


American Chemical Corp. wil! be- 
come Southern California’s newest petro- 
chemical producer early next year when 
the first of four completely integrated 
units goes on stream at the company’s 
Watson, Calif., plant site. American 
Chemical will manufacture ethyl chlo- 
ride, ethylene dichloride, vinyl chloride 
monomer, and PVC resins at the $7.5- 
million installation. Three of the four 
plant units have been under construction 
since May by C F Braun and Co., the 
prime contractor. Richfield Oil Corp. 
and Stauffer Chemical Co. are provid- 
ing basic raw materials for American’s 
new operation. 


Union Oil Co. of Calif. has begun 
a $17-million refining program to im- 
prove gasoline and mid-barrel products 
at its Los Angeles refinery. Construction 
will begin shortly and new facilities are 
expected to be in operation within 15 
months. Among the facilities to be built 
are: 

@ A 14,000-bpd catalytic reformer to 
produce a high octane gasoline blending 
component; 

@ A 17,400-bpd Unifiner to pre-treat 
the feedstock to the new catalytic re- 
former; 

@ 4,000-bpd Unifiner to upgrade heavy 
catalytic cracked gasoline stock by re- 
ducing sulfur, olefin, and nitrogen con- 
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HAYS LOW RANGE 
OXYGEN ANALYZER 


© for extremely low 0, ranges (0 to 1%, 0 to 2%, 0 to 3%) 
e not affected by H, concentrations up to 50% 

® accurate to +2% of range 

e sensitive to changes of .01% oxygen 

® no moving parts to wear out or break down 


Now, Hays—leader in oxygen anal- 
ysis— brings you a new analyzer spe- 
cifically developed for measurement 
of low concentrations of oxygen. 

The Model 632 utilizes a new 
concept of the principle upon which 
the Hays Magno-Therm Oxygen 
Analyzer operates—an instrument 
that has established an enviable rec- 
ord for accuracy and dependability 
in thousands of industrial applica- 
tions over a 10 year period. This 
basic principle is, that oxygen and 
a few other relatively uncommon 
gases are paramagnetic . . . i.e., 
attracted by a magnetic field. This 
paramagnetic characteristic of oxy- 
gen provides an ideal basis for de- 
termining oxygen content of gaseous 
mixtures. 

The Hays Model 632 Analyzer 
incorporates a basic Wheatstone re- 
sistance bridge circuit within a re- 
corder to provide a continuous rec- 
ord of Oxygen content by measuring 
variations in the paramagnetic prop- 
erties of the sample gas. Complete 
details of its construction and 
method of operation will be for- 
warded on request. 

When used with a Hays Model 
771 Universal Electronic Recorder 
and a suitable sampling system, the 
new Model 632 Oxygen Analyzer 


provides these distinct advantages: 
¢ Uneffected by hydrogen concentra- 
tion up to 50% 
Sensitive to changes of .01 % oxygen 
Zero stability within +1% of range 
No moving parts to wear out or 
break down 
Three available ranges—0 to 1%; 
0 to 2%; 0 to 3% 
Divided flow assemblies significantly 
reduces possibility of cell damage 
due to dirty or wet sample gases 
passing through analyzer 
Accuracy better than +2% of range 
Extremely fast response to fluctua- 
tion in oxygen content 


Write today for complete information. 
Ask for Bulletin B632. 


Automatic Combustion Control 
Boiler Panels « CO, Recorders 
Veriflow Meters ond Veritrol 
Gas Anolyzers © Droft Goges 
Combustion Test Sets 
Electronic Oxygen Recorders 
Electranic Flowmeters 


Electronic Feed Woter Controls 
E Miniature Remote Indicators 


RATION 


MICHIGAN CITY 10, INDIANA 
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NATIONAL AIROIL AIROCOOL 
MULTIPORT GAS BURNERS for 


CENTER WALL UP-DRAFT HEATERS 

































































. . were especially designed and developed for angled firing 
vertically in all types of radiating wall furnaces-heaters . . . 
They are not an improvization. 


AIROCOOL MULTIPORT INCLINED GAS BURNERS HAVE: 
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@ Nozzles that can be machined to direct the flame impact at 15°, 
or any other desired angle to produce the highest degree of heat 
transfer by radiation from the incandescent reflecting wall. They 
produce a short flame. 


@ An accurate secondary air adjustment to allow close limits of any 
excess air and thus result in the highest fuel efficiency. 


@ Higher B.T.U. capacity and greater turn down ratio, with only scant 
furnace draft and with a minimum of secondary air. 


@ Unique design features that enables them to burn high Hydrogen 
gas without “flash back” 


@ A reduced size and weight of refractory burner block of inexpen- 
sive design. 


@ Means for easily and quickly withdrawing or inserting the gas 
burner, and requiring only a minimum of labor to accomplish it. 


@ A low maintenance factor including that of the nozzle which is 
heat protected on its upper surface. 


ational Airoil 


BURNER COMPANY, INC. 
Main Office & Factory: 1254 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 


SOUTHWESTERN DIVISION. 2512 SOUTH BOULEVARD. HOUSTON 6, TEXAS 
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tent and by improving its octane rating; 

@ A 10,000-bpd diesel Unifiner to re- 
move nitrogen and sulfur compounds and 
improve color stability and cetane of 
part of the mid-barrel production. 

The company also plans to construc: 
a $1.5-million carbon monoxide boiler to 
reduce carbon monoxide emitted to the 
atmosphere. 


Carstairs Operators’ Commit- 
tee. Calgary, Alb., has awarded The 
Fluor Corp. of Canada, Ltd., a $3.5-mil- 
lion contract to engineer and construct 
a gas processing plant near Carstairs, 
about 40 miles north of Calgary. A grass 
roots installation, the plant will process 
66 MMcf of gas per stream day. Its 
product recovery unit will remove about 
115,000 gallons of liquid hydrocarbons 
from the gas stream each day. Construc- 
tion will begin this month, and comple- 
tion is scheduled for early next year. 


Stauffer Chemical Co. has named 
The Refinery Enginering Co. to design, 
engineer and construct a skid-mounted 
methane purification plant at its Le- 
Moyne, Ala., chemical plant. The plant, 
employing a low-temperature absorption 
process and low molecular-weight lean 
oil, will have a daily capacity of several 
million standard cubic feet. It will sep- 
arate propane and heavier hydrocarbons 
from a pipeline gas stream to obtain a 
relatively pure methane stream. Treco 
will construct the plant in Tulsa and 
ship it to LeMoyne. 


Gulf Oil Corp. has completed its 
30-million-gallon-per-year benzene plant 
at the companys Port Arthur re- 
finery. The modern plant also produces 
substantial. amounts of toluene, using 
feedstocks from Port Arthur refinery 
streams. The plant consists of a catalytic 
reformer and a purification unit. A plat- 
inum catalyst converts the hexane-rich 
stream to a mixture rich in benzene. This 
mixture is then solvent extracted and dis- 
tilled to produce pure benzene. 


Phillips Chemical Co. is adding a 
multi-purpose chemical unit to its Philtex 
plant near Borger, Texas. The new unit 
will enable Phillips to upgrade further 
some of the hydrocarbon feedstocks it 
produces in the area. It will consist of 
several facilities, operations of which ma) 
be combined to produce small-volume 
specialty chemicals. The unit also can 
make new Phillips products in sufficient 
quantities to test markets before full- 
scale plants are authorized. Completion 
of construction is expected in November, 


1959. 


Amoco Chemicals Corp. plans to 
construct high-impact and conventional 
polystyrene plants at Joliet, Ill. Construc- 
tion of both large-scale commercial and 
product-development plants will be 
started simultaneously late this Summer, 
and the commercial unit is to be com- 
pleted by the third quarter of 1961. Prod- 
uct development facilities are expected to 
be in operation by the second quarter of 
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Nhere do you fit 
in the changing petroleum picture? 


records show that 294 refiners have 
tripled average production—but 
160 have succumbed to competition 


U.S. REFINERIES AND CRUDE CAPACITIES Drastic changes in transportation by 
road, rail, water and air constantly keep 
petroleum refiners on their toes. Adding 
to the complexity of the petroleum re- 
finer’s problem are never -ceasing 
changes in the nature and location of 
his crude supplies, and of markets for 
his products. 

In this situation there are certain 
things the refiner can do to avoid losses 
and capitalize existing opportunities 
—to utilize his facilities and market 
potentials to the fullest. 

As an aid to intelligent planning, the 
Economic & Market Research Depart- 
ment of Universal has prepared a bulle- 
tin entitled, “Insurance for Tomorrow.” 
It shows how Universal can help co- 
ordinate the application of processes 
to achieve the most economic opera- 

iltex tion. Send for your copy today. Just 
mas fill out and mail the coupon. 
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GENTLEMEN 


Please send me your 
bulletin, ‘“‘Insurance 
for Tomorrow." COMPANY 
understand there is no ere 
| charge or obligation. ADDRESS 


| 
Petroleum Refining | 
Technology | 
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U. S. RUBBER LINING FOR INDUSTRY 


(Left) Muriatic acid tank car being prepared for patch job of rubber 
lining. (Center foreground) Flanged 16” pipe being lined inside with 
%” natural hard rubber with chlorine resistance properties. (Right) 
Dredge pipes, 40” in diameter, to be lined inside with abrasive resist- 
ant and oil resistant neoprene. 


Avondale now markets and installs U. S. Rubber’s “Permobond” 
Tank Lining . . . a new service to industry. Included in this work 
are rubber lining process equipment, shafts, miscellaneous weld- 
ments, pipe and fittings. A complete vulcanizing plant has been 
provided with all-new equipment, including a 6’ I.D. x 40’ long 
steam vulcanizer (center background above). Let Avondale solve 
your corrosion problems . . . starting today. 


AVONDALE 


MARINE WAYS, 
VERSATILE BUILDER ON THE MISSISSIPPI 


INC. 


e P.O. Box 1030 e New Orleans, La. *« UN 6-4561 
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1960 and will produce a variety of poly- 
mers. Following commercial plant com- 
pletion, product-development facilities 
will continue to be operated for further 
product improvement. Plant operation 
will be based on a Standard Oil Co 
(Indiana) process. 


up ethylene capacity at its Sweeny, 
Texas, plant by 75 million pounds a year. 
The expansion will raise production to 
255 million pounds when completed late 
this year. The entire plant is built so 
that additional expansion can be made 
readily. Production will go to the com- 


the Houston Ship Channel where part of 
it will be used to make polyethylene. 
Butane and propane raw materials for 
the plant come from the parent com- 
pany’s adjacent Sweeny refinery and nat- 
ural-gas-liquids processing facilities. 


Shell Refining Co., Ltd. has com- 
pleted a new crude distillation unit, en- 
gineered and built by Stone & Webster 
Engineering, Ltd., Shell Haven, England. 
This unit almost doubles the refinery’s 
capacity. The 80,000-bpd plant brings 
total refinery output to 160,000 bpd. Two 
special features of the $18-million plant, 
designed by S & W and Shell technolo- 
gists in Holland, are the high degree of 
heat recovery, resulting in about 30 per- 
cent lower fuel consumption than in pre- 
vious designs, and the good recovery of 
light hydrocarbons. This is obtained by 
use of a large high-speed centrifugal 
compressor which receives all the uncon- 
densed streams and delivers them to the 
gas fractioning columns. 


The Dow Badische Chemical Co. 
plans to produce acrylic acid and methyl, 
ethyl, butyl and other acrylic esters at 
a plant under construction near Freeport, 
Texas. Production is expected to begin 
next January, following completion of 
the plant in December. Acrylic acid will 
be manufactured as a 94 percent techni- 
cal grade. The process involved was 
developed by Badische and is believed 
by the company to be new to the U. S. 
chemical scene. Acrylic esters will be pro- 
duced by esterification with methyl, 
ethyl, butyl and other alcohols. Con- 
struction has been in progress for eight 
months at a site adjacent to The Dow 
Chemical Co.’s Texas Division. The $6- 
million company is owned jointly by 
Dow and BASF Overzee, N. V., a sub- 
sidiary of Badische Anilin-& Soda-Fabrik 
AG of Ludwigshafen a. Rhein, Germany. 


The Arabian American Oil Co. 
is constructing a $5.3-million plant at 
Ras Tanura to make sizable quantities 
of refrigerated LPG. The new plant is 
scheduled for completion in August, 1960. 
It will cool the gas to —25 F to permit 
shipment as a liquid in refrigerated LPG 
tankers. The 4,000-bpd plant will be the 
“first in the world” to make refrigerated 
LPG available for tanker shipment. New 
facilities will include two 80,000-barrel 
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CATALYTIC CHEMICALS 


has the facilities for producing carload quantities of SUPPLIED BY HARSHAW 


PREFORMED CATALYSTS 


Aluminum Nitrate Cobalt Nitrate 


to fit special process requirements Copper Nitrate Manganese Nitrate Solution 


Hydroforming Dehydration Nickel Carbonate 


Metallic Soaps (Cobalt, Manganese) 
Nickel Formate Nickel Nitrate 


Cyclization Desulphurization Nickel Sulfate Sodium Methoxide Zinc Nitrate 
Oxidation Alkylation 


Dehydrogenation Isomerization 


Hydrogenation 


tities 
nt is 


HARSHAW 
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Our experienced technical staff will 
assist you in developing the best and 
most economical catalyst. If you 
have a catalytic process in the devel- 
opment or production stage, a dis- 
cussion with us may prove beneficial. 


Write for FREE Booklet, “HARSHAW CATALYSTS” 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 
Chicago * Cincinnati + Cleveland » Hastings-On-Hudson, N.Y. * Houston + Los Angeles 
Detroit « Philadelphia + Pittsburgh 
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steel tanks to store LPG at atmospheric 
pressure, loading pumps, and a 22-inch 
pipeline to Ras Tanura’s North pier. 
LPG will be produced by gathering 
propane from the polymerization plant 
and both propane and butane from the More 
alkylation plant. Sulfur and water will bi 
be removed from the LPG. turbin 
drive 
Standard Oil Co. (New Jersey) incluc 
is planning construction of a large re- 
finery in Karlsruhe, West Germany. The 
new refinery, to be built by Esso A. G., 
is scheduled for completion late in 1962 
and it to be placed in operation on Jan. 
1, 1963. The plant will provide South 
Germany with gasoline, jet fuels, diesel 


® . . . oil, heavy fuel and heating oils. It will 

Cut maintenance time—increase time on Stream |v sp2tcs vroueh se south Puropean 

Pipeline when completed. The pipeline 

H A : company plans to build a crude oil pipe- 

Airetool maintenance tools get tubular equipment back on the job fast | (2 peny Fae oe me amelie, Pome 

; : ; d : to refineries at Strasbourg, France, and 
The efficient design of Airetool equipment means maintenance | Karlsruhe, Germany. 

t i i * 
crews get more work done in the same time. These tools are power. Colmmblen Carbon Co. is plannial 
packed, yet easy and convenient to handle. Operators like to use them. | construction of a $6-million carbon black 


As a result, you get a better job and stepped-up production. plant near Milan, Italy, that will pro- 
vide 60 million pounds of tire-grade 


The increased production you can count on when Airetool equip- | blacks per year into the European com- 


A : : $ : mon market area. The unit, slated to be 
ment is on the job means this: Tubular equipment is brought back to | on stream in early 1961, will turn out 


peak efficiency faster. You get back on stream faster! three tire grades of carbon, two tread 
blacks and one carcass black. Two other 


: . : : carbon black plants are being built in 
Let an Airetool representative prove that Airetool equipment sss ne by Continental Carbon Gil 
outproduces all others, He'll gladly arrange an obligation-free plant | in the Netherlands, and a joint Conti- 


demonstration. Chances are he can show you Airetool equipment that — Petroleum venture @ 
will save you maintenance time and costs. 





Eastman Chemical Products, 
Imc. plans to up capacity for polyethy- 
lene production of Texas Eastman Co., 
Longview, Texas, from 85 million pounds 
per year to 100 million. Recent additions 
to the Oxo facilities at Longview have 
brought the capacity for aldehydes to 
125 million pounds annually. 


Union Carbide Plastic Co.’s new 
liquid epoxy- resins plant at Marietta, 
Ohio, has gone on stream. The 15-mil- 
lion-pound-per-year plant will produce 
epoxies for protective coatings, reinforced 
plastics, laminating materials, production 
tools and dies, adhesives, and encapsu- 
lation and potting of electronic compo- 
nents. 


Naphtachimie, S. A. plans to build 

G-600, 5-roll refinery a plant for the extraction of butadiene 

type tube expander from cracked gases at the Lavera refinery 

Series “6000” air-driven ball-bearing site of Societe Francaise des Petroles BP. 

cleaner for straight or curved tubes In the first stage 6,000 to 7,000 tons per 
year of butadiene will be produced. 


Airetrol automatic expansion control system 








CC-475, condenser 
and heat exchang- 
er tube cleaner 








30 years experience in pneumatic tools 





Shell International Petroleum 

BRANCH OFFICES: New York, Chicago, Tulsa, . “39° 
Philadelphia, Houston. | ©@e plans to build a 2-million-ton-per- 
peat moves year refinery in New Zealand. The $47.6- 


REPRESENTATIVES incipal f core ° A 

. * Us A. Canada, Mexico, | Million project would be the country’s 
South America, England, first refinery. 

Europe, Puerto Rico, ad 

Italy, Japan, Hawali 

CANADIAN PLANT: 37 Spalding Drive, Brant- Reichold Chemicals, Inc. plans to 

ford, Ontario build a $4-million maleic anhydrite unit 

EUROPEAN PLANT: i The Nether- next to its Elizabeth, N. :. plant. The 

20-million-pound-per-year plant will use 

a Reichold process involving catalytic 
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OF WORTHINGTON TURBINES 
NOW DRIVING EVERY 
" ® MAJOR MAKE OF 


CENTRIFUGAL COMPRESSOR 


More than a million hp of Worthington compressor-drive 50,000 hp), and the fastest (15,000 rpm). There’s a “priceless 
turbines (and this includes only centrifugal compressor- _ extra” in every Worthington high speed turbine that’s behind 
drive turbines) are now operating around the world. This _ this remarkable acceptance. 

includes the largest petrochemical unit (we build them up to 


To find out what it is, turn the page > 




















THE PRICELESS EXTRA 
IN EVERY WORTHINGTON 
HIGH SPEED TURBINE 


Reliability is the ultimate goal of every step that Worthington takes in the design and 
manufacture of compressor-drive turbines. Reliability is the reason for six extra-quality 
features shown below. Reliability is the end result of infinite attention to engineering 
detail based on our 32 years experience in this specialized field. Reliability is the reason 
Worthington load-tests all multi-stage machines. Reliability is the priceless extra—the 
single most important reason why more compressor-drive turbines, driving all major 


makes of compressors, have come from Worthington than any other builder. Worthington 


Corporation, Wellsville, New York. 


SOLID ROTORS—wheels forged integral with the shaft—provide a more rugged, 
conservative design. 


7? 


DOUBLE-FLOW EXHAUST—the last stage is divided into two wheels—reduces 
blade length, increasing efficiency. 


SENSITIVE SPEED GOVERNING SYSTEM provides close control over a wide speed 
range. (Governor takes air impulses from an outside controller to vary speeds.) 


os WORTHINGTON 


forming a wedge-shaped oil film between thrust collar and bearing surface. 


ANTI-O1L-WHIP BEARINGS keep vibraticn to a minimum. An oil dam in upper 
half of bearing builds up a pressure pad, keeping rotor firmly in place. 


re a ee ee 
ww Pw 


CAM-OPERATED AUTOMATIC NOZZLE CONTROL. Each valve, with separate cam 
controls a group of nozzles for maximum economy at all loads. 
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oxidation of benzene, azeotropic dehydra- 
tion, and direct condensation from the 
gas stream. Expected to be completed 
by next June, the unit will be engineered 
and constructed by Badger Mfg. Co. 


British Petroleum Co.’s Dinslaken, 
Germany, refinery, 15 miles North of 
Duisburg, has erected the first of two 
main distillation towers. The second will 
be installed this month. When the refin- 
ery is completed next year the two dis- 
tillation units will be capable of process- 
ing 100,000 bpd. A few smaller towers, 
part of some of the process units, have 
already been erected at Dinslaken. 


Shamrock Oil & Gas Corp. has 
awarded The Fluor Corp., Ltd., a con- 
tract to engineer and construct an 8,000- 
bpd fresh fed catalytic cracking unit at its 
McKee refinery, Sunray, Texas. Engineer- 
ing of the project has started in the com- 
pany’s Los Angeles office. Construction 
will begin late this summer, with com- 
pletion scheduled for next spring. 


British Petroleum Australia, Ltd. 
has completed a $1.4-million lubricat- 
ing-oil blending plant on the River Yarra 
at Spotswood, Melbourne, Australia. 

The first batch blended was 4,000 gal- 
lons of motor oil. A total of 180 differ- 
ent grades and types of lubricants will 
be blended and packed at the new plant. 


Ashland Oil & Refining Co. has 
completed an aliphatic solvents and spe- 
cialty jet fuels expansion at its Leach, 
Ky., plant on the Big Sandy River. The 
firm has also started up a new gas con- 
centration unit to handle gases from the 
catalytic cracker. 


El Paso Natural Gas Co.’s $5.5- 
million gas plant at Opal, Wyo., has gone 
on stream. The 267,000-gallon- per-day 
plant, designed and constructed by Fluor 
Corp., produces propane, butane and nat- 
ural gasoline. 


Borden Co. plans to construct a 


6-million-pound-per-year synthetic resin | 
plant and 7-million-pound-per-year for- | 
maldehyde unit in Colombia, S. A. The | 


project is expected to cost $1 million. 


National Carbon Co. is planning 
to construct a $9.5-million organic chem- 
icals and polyethylene resin plant in 
India, to begin operation in 1960. 


Yacimientos Petroliferos Fis- 
cales, Argentina’s state-owned oil com- 
pany, is planning a 6,500-bpd refinery 
at Aguaray, Salta Province, near the na- 
tion’s Campo Duran oil fields. 


Home Oil, Ltd. will operate, and 
hold a 50 percent interest in, a new 
$3.75-million gas processing plant in the 
Carstairs-field area of Alberta. Other 
owners of the 75-MMcf plant are Cana- 
dian Superior Oil of Calif., Ltd., Ten- 
1essee Gas Transmission Co., and Texaco 

mada, Ltd. Fluor Corp. of Canada, 
td. will handle construction. 
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antioxidant CAO-1 


98.9%, PURE’/ fo" the highest standards 


for purity and effectiveness 


Catalin ANTIOXIDANT CAO.-1...the field’s finest grade of 2,6-ditertiary- 
butyl-para-cresol . . . meets U. S. Government military specifications for use 
in aviation gasolines, turbine and jet fuels. A major advantage achieved 
with this heat-resistant, water-insoluble antioxidant is that high-octane fuels 
are effectively protected, with no loss of octane rating. Gum and pfroxide 
formations are inhibited, and deposits in the aircraft intake manifold and 
engine are markedly reduced. 

Catalin ANTIOXIDANT CAO-1 stabilizes high-octane automotive 
gasolines, as well as turbine, insulating, hydraulic and transformer oils . . . 
in fact, nearly any petroleum hydrocarbon exposed to oxidizing conditions. 

Samples, literature and technical assistance wait upon your request. 
Inquiries invited. 


Catalin Corporation of America Pe a 
astic. 

One Park Avenue, New York 16, N.Y. / joc: 

« Typical Analysis 


For more data on advertised products, use Readers’ Service Cards, last page 
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As Management Sees It... 





Sharpen Your Thinking Habits 


It stands to reason that you can’t forget something if 


you never really learned it in the first place. Therefore, 


practice these techniques of learning in order to develop 


your power of retention—and remembering 


John D. Quinton 


Tennessee Gas Transmission Company, 


IT SEEMS that everyone would 
like to improve his memory. Some 
want to remember the wife’s grocery 
list. Party-goers want to remember 
the names and faces of those that 
they “had one for the road with.” 
Preachers, salesmen, and public offi- 
cials strive constantly to “improve” 
their memories. 

Throughout the busir.ess world men 
and women are constantly harassed 
(so they say) by a “poor” memory. 
Annually, thousands of words are 
written by, and hundreds of publica- 
tions are bought from, authors who 
promise a quick and easy method 
to “improve your memory in ten 
easy lessons.” 
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Houston 


But let’s pause for just a moment 
to take a look at this popular thing 
called “memory.” Let’s see just what 
it is and determine, if possible, if it 
can be improved. 

The word “memory” is a very 
general term that we use when we 
really mean remembering, recalling, 
recognizing and retaining past ex- 
periences. It follows, then, that to 
keep or retain something in our 
memory, the material will have had 
to be experienced or “learned” pre- 
viously. However, if such material 
has been learned and all of it can- 
not be remembered then some “‘for- 
getting” has occurred. Forgetting, 
of course, is our failure to retain 


what we learned. Like memory, for- 
getting is a part of the process of 
learning. Therefore, to get some in- 
sight into this “memory” subject, we 
have to consider it in three different 
phases. These are: 

@ Learning 

® Remembering 


® Forgetting 


LEARNING 
Everything we have stored in our 
“memory” has come through a con- 
tinual interaction with 
our environment. The ideas we have, 
the knowledge we possess, the accu- 


process of 


mulation of facts and fantasy, come 
under the heading of the process of 
learning. Consequently, the first step 
in improving your memory is to im- 
prove the learning process. There 
are a few methods and techniques 
of learning that will, if practiced, 
help you retain whatever it is you 
want to remember. 

But keep in mind that it is im- 
possible to develop an entity called 
“memory.” What you will really be 
developing are methods and tech- 
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“If at times you can’t remember a person’s name 


after just being introduced, it’s because you are 


trying too hard to make a good impression—you 


are concentrating only on yourself.’’ 


niques of learning that will facilitate 
retention and the result will be a 
“better memory.” 


1. We Remember What We 
Want To Remember. To learn 
something we have to “pay atten- 
tion” to it. When you want to know 
the time of day, you will be more 
apt to notice a clock in a nearby 
service station and miss other sub- 
jects such as colors and objects. On 
the other hand, if you wanted to 
know the temperature, in searching 
for the thermometer, your eyes 
would probably skim right over the 
clock without even noticing the time. 
So, if we wish to remember some- 
thing we must first want to remem- 
ber it and in the process we must 
give it our concentrated attention. 

As an example, when meeting 
someone for the first time we must 
sincerely pay close attention to the 
name and face if we wish to remem- 
ber them. Many times we do not 
remember the name simply because 
we are trying to make a good “first 
impression” and our concentration 
is on ourselves. The stranger’s name 
never makes an impression on the 
mind and later when we try to re- 
member it we admonish ourselves 
for “forgetting” the name. But then 
how can one “forget” a name that 
was never learned in the first place? 

Besides, what better first impres- 
sion can you make than to remem- 
ber the stranger’s name, face and 
background? Pay close attention to 
these and you will learn them, or, 
in other words, commit them to 
memory. 

Just attending to some facts, such 
as names and faces is not enough, 
however. We must also have the 
intent to learn them. There are many 
things that we read (attend to) but 
never learn or commit to memory. 
Don’t look now, but after several 
years of use and many reproduc- 
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tions, can you recall your Social 
Security number? Now try to recall 
your armed service serial number. 
Facts, such. as the serial number, 
that are intentionally learned are 
much better recalled than the others. 

In remembering names and faces 
it will pay to remember these six 
simple rules. 

First. Insure that the name has 
been heard correctly, repeat it and, 
if necessary, spell it. The owner not 
only can correct you if it is pro- 
nounced or spelled incorrectly, but 
will be pleased that you are inter- 
ested enough to get it right. 

Second. Write it down later if you 
wish to make a firm neural impres- 
sion, for we tend to remember things 
we see better and longer than those 
we hear. 

Third. If, at a business meeting 
or social gathering, names are mum- 
bled and given too rapidly, take the 
time later to introduce yourself to 
those you want to remember, get- 
ting their names correctly. If it is 
inappropriate to seek out each per- 
son individually, you can obtain 
their names from an associate who 
knows them. 

Fourth. It will help if you learn 
something about the individual’s 
personality. This connection be- 
tween name and personality will 
make a lasting impression. Some 
people feel that it is helpful to con- 
nect the name of a stranger in some 
outlandish way, as Mr. Cypress 
might remind us of a swamp. Such 
bizarre and illogical connections are 
not nearly as effective as a logical 
connection of name and facts about 
his personality. Besides, the next 
time we meet Mr. Cypress we might 
call him Mr. Swamp. 


Fifth. You can remember names 
better if you say them aloud. There- 
fore, a name should be repeated in 
conversation to its owner and others 
as often as good taste permits. Begin 


and end sentences with the stran- 
ger’s name. Not only will you learn 
his name, but he will learn yours— 
for, by using his name, you have 
made a lasting impression in his 
mind, too. 

Sixth. In recalling an individual 
that you met at Joe’s party or some 
important business meeting, don’t 
think of him as “the fellow who had 
the facial scar,” but rather think of 
his name. 


2. Look for Meaning. Words that 
we use are merely symbols that rep- 
resent the original objects. For ex- 
ample, the symbol “apple” has no 
meaning to a child that has never 
been shown an apple and instructed 
that it is an “apple.” Only after the 
child connects the word “apple” to 
the object “apple” does the word 
take on meaning. 

In addition, when the child sees 
an apple for the first time it has no 
gustatory significance whatsoever. 
But after he eats an apple, we find 
that the sight of the apple alone be- 
comes sufficient to cause a flow of 
saliva—to make his mouth “water.” 
Later the child learns that the sym- 
bol “apple” stands for this wonder- 
ful object he has been. eating and 
then his mouth “waters” when he 
hears the word (or symbol) “apple.” 
The symbol now has “meaning.” 
Thus, words become substitute or 
symbolic stimuli, replacing objects, 
ideas and actions. 

To facilitate learning it is advis- 
able to look for the correct meaning 
of the material we are reading or 
hearing. In other -words, we must 
have the same “frame of reference” 
as the writer or the conversational- 
ist. 

You can learn words, ideas, and 
other material with meaning much 
easier and remember them much 
longer than those without meaning. 
Try this experiment. Look at the 
following list of words for 15 seconds 
and try to memorize them. Then 
cover them up and write them, not 
necessarily in order, on a piece of 


paper: 


Horse Barn 
Grass Cow 
Oats Pig 
Wagon Fence 
Red Post 


No doubt. you remembered all ten 
of the words. Why? Because they 
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have meaning to you. Not only does 
each word have a specific meaning, 
but they have interrelated meanings. 
They are all farm words. Now, try 
this. Look at the following list for 
15 seconds and try to reproduce 
these from memory: 


XSP NDI 
AHC JSF 
DZB MCE 
KQY EOL 
WCN CFR 


Wasn’t that much more difficult? 
Material with little or no meaning 
or organization—such as lists of un- 
related items (nonsense syllables, 
formulas, dates, names, etc. )—is less 
well remembered and more difficult 
to understand than material in 
which there is meaning and organi- 
zation. 


As in the story of the child and 
the apple, a word has meaning to 
you according to your past experi- 
ence with the object which it stands 
for. However, many times we get 
the wrong meaning and later our 
memory fails us or we report the 
wrong facts. 

Think back into your childhood 
and remember some of your experi- 
ences where you misinterpreted 
“adult” language. 


One young boy went to church 
and heard them sing, “The Old 
Time Religion.” On returning home 
he requested his parents to buy 
some pigeons—because the people 
at the church had said it was “The 
Only Time For Pigeons.” 


Another boy heard the phrase, 
“Gladly, The Cross I’d Bear.” When 
asked what they had sung in Sun- 
day School he replied, “Gladly, the 
cross-eyed bear.” 

These are not bizarre examples, 
but could be duplicated by merely 
asking your friends for such inci- 
dents in their past experience. 
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FIGURE 1—Sometimes we don’t always 
see things as they really are. 


3. Proper Mental Set. Another 
important factor in learning is your 
mental set. By this we mean where 
does your interest lie? What goals 
do you have in mind? Whatever 
your interest and his concern at the 
moment, what you see or hear will 
be interpreted in relation to that 
pattern. 


If you are not interested in what 
is being seen or heard there is small 
chance that it will “impress” you 
and the end result is no memory of 


what has happened. 


To remember the material, you 
must consciously fit it into your pat- 
tern of thinking and doing. 


4. Repeat the Material. Repeat- 
ing some recently acquired material 
will enhance both understanding and 
remembering. As the story goes, a 
very successful Negro preacher ex- 
plained his success by explaining 
that, “First I tells them what I’se 
goin’ to tell them; than I tells them; 
and then I tells them what I done 
told them.” 

Mentally repeating a _person’s 
name or address, or an important 
message will help in committing it 
to memory. 


5. “See” It Correctly. One good 
question to always ask yourself is, 
“Do I see it the way he does?” To 


FIGURE 2—In this illustration some will only “see” a vase or birdbath and an old fashioned telephone. 


learn correctly, and hence, to re- 
member correctly, it is imperative 
that we “see” the subject as it is 
intended for us to see it. For, in 
remembering and relating facts, we 
“tells °em the way we sees ’em.” 

For instance, look at the drawings 
in Figure 1. 

As you may readily prove by 
using a ruler, the lines “a” and “b” 
are of equal length as are lines “c” 
and “d.” However, lines “b” and 
“ce” seem longer. The lines are equal, 
says a ruler, but we “see,” and many 
times insist, that lines “a” and “d” 
are shorter. In learning then, we 
must try to understand the view- 
point of the person presenting the 
material. We must “see” it the way 
he “sees” it and wants us to learn it. 

Take the drawings in Figure 2 
for example. If you are unfamiliar 
with them you will nevertheless see 
each of them as resembling some- 
thing you have seen in your past. 
What is more significant, you could 
see them a great number of times 
without seeing them any other way. 
The figure on the right might re- 
mind you of a telephone; the other 
a bird bath or vase. 

Now look at them from another 
person’s viewpoint and “see” then 
the way he may have intended for 
you to see them. If you look rather 
fixedly at each figure you will find 
two “faces” looking at each other in 
the “bird bath” and two “dogs” or 
“foxes” looking at each other in the 
“telephone.” 

Now try to look at the two figures 
without seeing the “faces” and 
“dogs.” It’s very difficult, and al- 
most impossible because you have 
learned they are there. Later in re- 
membering what you have seen you 
will recall that at first you were 
learning the “wrong” material and 
only after you got the other per- 





































































































































































































































































































































































































Get A ‘Bottle-Tight’ 
Seal With BSB 


Sapety Heads! 


Product loss in a processing 
or transfer system can often be 
traced to leaking pressure relief 
valves. To make matters worse, 
it may be extremely difficult to 
make repairs that will stop this 
loss with any degree of per- 
manence. 

In hundreds of such cases 
BS&B Quik-Sert Safety Heads, 
installed upstream and in series 
with the leaky relief device, have 
provided the perfect solution to 
the problem. Pressure relief ac- 
curacy is in no way impaired... 
in some cases it is actually im- 
proved. 



























Quik-Sert 
Safety Head 


When pressure in the system 
is bled back to normal, the valve 
is free to close as usual. The 
BS&B Quik-Sert Safety Head 
can be replaced in a matter of 
minutes at any later convenient 
time. 

If you need a leak-tight pres- 
sure relief assembly for normal 
operation of your pressured sys- 
tems, BS&B Safety Head spe- 
: . cialists will gladly survey your 
Write now for details. t 

mendations. 


Brack, SIVALLS & 


BRYSON, INC. 


Safety Head Division, Dept. 2-F8 
7500 East 12th Street 

Kansas City 26, Missouri 
Telephone: BEnton 1-7200 
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son’s viewpoint did you learn cor- 
rectly. 

Examples of this sort are a great 
help in developing our understand- 
ing of the misunderstandings we 
have with others and the later 
“poor” memory. 


6. Associate the Material. It 
makes very little difference in re- 
membering whether the word is 
tisch, tavola, plateau or table so 
long as we respond by thinking of 
the object from which we eat. By 
the same token, it makes little dif- 
ference what the stranger’s name is 
if we associate it with him when we 
hear it. Tie the name in with his 
features, his dress or some other 
tangible object. Or try to associate 
it with something in your experi- 
ence, for you will soon find that the 
wider and more diversified your 
previous experience, the easier it is 
to learn something new. 


7. Overlearn the Material. If you 
want to be absolutely sure that you 
will remember a name, a formula 
or any other material, then you 
must “overlearn” it. Overlearning 
is achieved by studying the material 
beyond your ability to repeat it per- 
fectly after a few moments of study. 
For instance, if you can learn a list 
of words for immediate recital after 
only six repetitions it may be neces- 
sary for you to repeat the list 25 
or 30 times to insure remembering it 
permanently. 

Some things that you have over- 
learned are: 

® Your name. 

® Birthdate 

® Place of birth 

® Serial number 

® Short poems 

® Religious songs 

As shown before by the farm 
words and the nonsense syllables, 
the number of repetitions for over- 
learning would depend upon the 
type of material you want to learn. 
Remember, though, overlearning 
does not mean learning more than 
is necessary; it does mean repeating 
many times what you have learned 
so that your retention will be per- 
manent. 


8. Distribute Your Efforts. Gener- 
ally speaking, distributed learning is 
better than massed learning. How- 
ever, there is no cut and dried for- 
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SURPLUS HEAT EXCHANGERS AVAILABLE 
a For Sale 


Design PSI 
Shell Tube 


150 125 




















Mfgre Surface 
By Sq. Ft. 
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Design Of 
Shell Tube 


450 450 





No.of Passes 
Shell Tube 
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No. of 
Tubes 
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4255 500 300 220 150 16h 
1307 | TT, 1500 150 75 150 188 
4308 1500 150075 150 
327 600 100 275 
550 75 150 


260 
185 198 
150 153 
150 153 
150 153 


450 
750 
1,50 
450 
300 
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Brown Fintube Heat Exchangers 
.»»NEVER On A Sale List! 


This actual listing of obsolete heat exchangers 





process or capacity, is met by the same identical 


for sale, recently advertised by a prominent Brown unit. When the manufacturing process 
manufacturer, contains pracjically every leading changes, you change your existing Brown mod- 
make of heat exchangers—exC€pt Brown Fintube! 


ular Heat Exchangers to meet;the new duty by 


It represents a loss of hundreds of thousands of adding or removing.a few sections, or rearrang- 

dollars—because these heat exchangers were ing the manifolding. 

individually designed for one specific duty. 

When this company changed its process they For your replacements as well as new plant 

could not use these heat exchangers for any installations, specify the heat exchanger that’s 

other application. making money for you on stream... rather than | 
Brown Fintube is never on a “for sale” list like losing it by landing on a “for sale” list. Specify 





this, because any service, regardless of the duty, Brown Modular Fintube units. 
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FREE SPECIFICATIONS MANUAL! 


Please send a copy of your Heat Exchanger Specifications Manual M-101 
which will help us save costs by standardizing on one basic heat 
exchanger unit. 













BROWN FINTUBE 


HEAT TRANSFER PRODUCTS 


BROWN FINTUBE C 


302 HURON STREET «+ ELYRIA, OHIO 
Telephone: FAirfax 3-3291 












* NAME TITLE 













FIRM 





ADDRESS 





CITY 
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GAS TRANSPORTS 


NOW YOU CAN MOBILIZE YOUR GAS STORES! At surpris- 
ingly low initial cost, Taylor-Wharton Gas Transports enable you to 
plan bulk storage for optimum flexibility. Available in capacities of 
38,500 to 56,600 cubic feet, these ruggedly built units utilize storage 
pressure vessels made under the same controlled production methods 
that have made Taylor-Wharton and Harrisburg hot-drawn seamless 
cylinders world famous. 

Each modern Taylor-Wharton Gas Transport consists of normalized 
seamless steel pressure vessels, inspected and tested to I. C. C. 3A- 
2400 specifications. The vessels are rigidly grouped and mounted on 
a special trailer chassis with either single or tandem axle. The transport 
is delivered ready for use, with tubes manifolded to a common outlet 
in a rear-mounted weatherproof cabinet. 

You can use this transport to boost your storage flexibility — to 
have your gas where you need it, when you need it. For complete 
details, request catalog 58 today. 





More than a Century in Harrisburg 2, Pa. 


JB{ HARRISBURG STEEL CO. 


Division of HARSCO CORPORATION 


a. ae ae 


CYLINDERS TUBES FLANGES COUPLINGS 


For more data on advertised products, use Readers’ Service Cards, last page. 


mula for each person. If one person 
finds that 20-minute study periods 
separated by an interval of 10 min- 
utes is best for him, it does not 
necessarily follow that it will be best 
for you. Nevertheless, studies show 
that some sort of distribution is 
better than none. 


There are several reasons why dis- 
tributed learning is superior to 
massed learning. First, if the study 
period is long and concentrated, 
fatigue sets in, thus interfering with 
the learning effort. Second, a short 
study period also motivates the 
learner. Third, the rest, or inactive 
period reduces fatigue and improves 
motivation. In addition, the rest 
period permits the individual to 
“mull over” what he has been study- 
ing and thereby enhances learning. 

Other experiments point out per- 


| haps even a more important factor. 


Rest periods tend to eliminate any 


| errors of association or learning and 
| thereby strengthen the correct ones. 





9. Memorize What Should Be 
Memorized. There are many things 
that have to be memorized if they 
are to be retained at all. Such me- 
chanical details as formulas, con- 
jugations, lists of unrelated items, 
etc. Such material cannot be just 
learned by reasoning. Therefore, 
you'll save a great deal of reasoning 
time by committing such things to 


| memory by rote memorization which 


will leave the mind free to concern 
itself with creative thinking and the 
laf@®er ideas of the moment. 

When memorizing, you must keep 


| two factors in mind. First, do not 

| attempt to memorize large quantities 
| of material at one time. Ten to 15- 
| minute intervals spent in memoriz- 


ing are quite enough. Attention tends 


| to wander after about 15 minutes 
| and you would be wasting your 
time. 


Second, memorize the material in 


| the form in which you are going 
| to use it. It is difficult to remember 
| material in a sequence other than 


one in which it was memorized. 
To illustrate this point try this 
experiment: look at the letter square 


| below very closely and memorize it. 
Do not cover it or stop studying it 
| until you memorize the letters. 


K BS 
oe ome > 
ae Os 


Now cover the letter square and 
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Meeting of minds and methods 


To. specialized talents of McKee engineers and the experienced skills 
of McKee construction experts meet on plant projects like yours all 
over the world. It is this meeting of imaginative engineering minds and 
modern construction methods that assures you correct design and sound 
construction of your plant. 


The McKee insignia is a familiar sight to petroleum and chemical men in 
thirty-six countries. They’re familiar with McKee results, too—that’s 
why more than eighty percent of our work is repeat business from satis- 
fied customers. 


If you are planning new processing facilities or related projects, large 
or small, in any location, we would welcome an opportunity to show 
you the many advantages of McKee services. 


ARTHUR G. McKEE & COMPANY * 2300 Chester Avenue * Cleveland 1, Ohio 


OFFICES IN: CLEVELAND 


UNION, N.J.e HOUSTON, TEX. Cc 
TORONTO: ARTHUR G. McKEE E N G INEE RI NG 


ENGLAND: ‘mean, watereon AND CONSTRUCTION SERVICES 
Swiawseas by aweate bred 





start remembering the letters from 
the lower right-hand corner. Is it 
difficult? Yes, because we generally 
learn material from the upper left- 
hand corner and line by line. 


® 

hold WEATHERCOAT Fis pocasack Mail Wl teiening 
just discussed here are usually con- 
sidered “laws” of learning. While 
- they are not actually scientific laws 
protects exposed insulation that can be depicted in equations, 
they do clarify the conditions under 

which learning occurs. 





In considering these generaliza- 
tions or laws, we have, of course, 
put the emphasis on “acquiring” 
material. In the next part of this 
article we will consider the process 
of “retaining” what you have ac- 
quired. 





In Part 2, “The Two Processes of 
‘Memory’ ” which will appear next 
month, Mr. Quinton will discuss such 
highly interesting and informative 
points as: 

1. How well do you recall? 

2. What is your memory span? 

3. Why do we forget? 

4. How fast do we forget? 

5. The influence of emotions on re- 

membering. 
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Insuzarion on towers, tanks and exchangers must be kept 
DRY. If moisture gets through, the efficiency drops. 

Modern refinery and plant design places many major insu- 
lated vessels “in the open.” You can maintain the efficiency 
of your insulation with easy-to-apply Laykold Weathercoat. John D. Quinton is a training 

Weathercoat is a fibrated asphalt-base material of easy representative for Tennessee Gas 


: ° . Transmission Co., Houston, where 
troweling consistency that dries to a black, remarkably tough he develops and presents training 


and tenacious coating. A majority of the leading refineries programs. Holder of a B.A. de- 


are regular users of Weathercoat. gree from Lincoln Memorial Uni- 
" 4 i versity and a M.A. degree from 

A new product: Mastic Weathercoat, a bodied material, for Tulsa University, he also com- 
use wherever economy demands the application of a single, pleted two years’ work toward a 
thick layer Ph.D. degree at Kansas Univer- 
. sity. All of Quinton’s studies have 

been in industrial and clinical 
psychology. He has been a pro- 
Write today for free illustrated brochure, entitled fessor at Kansas and Tulsa uni- 
“Laykold Weathercoat for Insulation Protection.” Foychalgs Deaiiaipotet ine 
sas Polytechnic College. Quinton 
was a consultant for Service Pipe 


American Bitumuls & Asphalt Company || Li: Co., Tuis, for two years Paty 


320 MARKET, SAN FRANCISCO 20, CALIF. Atlanta 8, Ga. Portiand 8, Ore. _ a training representative for Ethylene 
Perth Amboy, N. J. Mobile, Ala. Oakland 1, Calif. Shell Pipe Line Corp., for four 
Baltimore 3, Md. St. Louis 17, Mo. Inglewood, Calif. years, before joining Tennessee 
Cincinnati 38, Ohio Tucson, Ariz. San Juan 23, P.R. Gas. 


BITUMULS ® Emulsified Asphalts * CHEVRON® Paving Asphalts * LAYKOLD® Asphalt Specialties © PETROLASTIC® Industrial Asphalts 
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Gas Processors get 


all three from Jefferson! 


1 jas Sweetening, 

yeetening, Sulfur 
Recovery, Solver “Extraction, Carbon 
Dioxide Absorptiol yi Dehydration, 
and Hydrate 








handling, or 

gas-scrubbing @ jt 
the Jefferson people can ht 
peenicee Your request to I 





es on, hs ate Stes trae es = JEFFERSON, CHEMICAL 
Ethylene Carbonate and epg ey — Potash ¢ Caustic Soda 
COMPANY, INC. 


Essential Chemicals From Hydrocarbon Sources HOUSTON * NEWYORK «© CHICAGO ¢ CLEVELAND 
' CHARLOTTE ¢ LOS ANGELES 
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PRODUCT IMPROVEMENT 
WITH 


ELECTROFINING Precipitation is one of the most versatile 
processes ever developed for the removal of such con- 
taminating factors as seawater, fouled water, iron sulfide, 
and sediment from jet fuels, burning oils and other finished 
pipeline products. 

Jet fuels purified in ELECTROFINING Precipitation Equip- 
ment contain | mg. /liter, or less, of solids. This low solids 
content eliminates solids-caused flame-outs, increases en- 
gine and fuel-filter life... burning oils retain their true 
color, are sediment free . . . pipeline products are not con- 
taminated by water and sediment, simplifying pipeline 
maintenance. 


CHECK ELECTROFINING'S 4-WAY 
ADVANTAGES FOR YOUR OPERATION 


OmMPACT Offers better treatment, more uniform 
products than conventional agitation and settling systems— 
yet does its job in less space, requires less pumps, pipes, 
fittings, ground space. 


Precise Completely eliminates guesswork. Optimum 
treating alice, based on pre-commercial pilot tests, are 
set on automatic controls, resulting in continuous operations 
under consistent, controlled conditions. 


FLEXi@LiE Compactness and precision control combine 
to offer a new standard in versatility. ELECTROFINING Equipment 
can be placed at the delivery end of a pipeline or at the 
starting end. It can be installed at an airport or on an aircraft 
carrier as well as in a refinery. 


ECONOMIGAL The cost of ELEcTROFINING Precipita- 
tion Equipment is many times less than that of treating 
methods incapable of delivering comparable results. And, 
compared to the expense and hazards of contaminated prod- 
ucts, or the nuisances of air and stream pollution, its cost 
is negligible. 

For the complete dollar, and sense, story of ELECTROFIN- 
ING, write or call... 


1 
3202 South Wayside Drive (P.0. Box 2546), Houston 1, Texas 
1390 East Burnett Street (P.0. Box 7216), Long Beach 7, California 
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ELECTROFI 


the modern, efficient, low-cost 
way to clean jet fuels, 
burning oils, pipeline products 
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*ELECTROFINING is @ registered trademark oj Petrolite Corporation 


CANADA: Petreco, 4528 Staniey Drive, Calgary, Alberta 
ENGLAND: Petrolite Limited, 46 Mount Street, London, W. 1 
VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 


REPRESENTATIVES 
BRAZA: WERCO, Ltda., Rua General Gurjao 326, Rio de Janeiro 


COLOMBIA: South American Petrolite Corporation, Calle 19, No. 7-30, 
Office 807, Bogota 


ITALY: O. Wagner, 149 Via Nemorense, Apt. 1, Rome, Italy 


JAPAN: Chiyoda Chemical Engineering and Construction Company, Ltd., 
Tokyo Bidg., No. 3, Marunouchi 2-Chome, Chiyoda-Ku, Tokyo, Japan 


KUWAIT: F. N. Dahdah, Box 1713, Al Kuwait 

MEXICO: R. E. Power, Sierra de Mijes, No. 125, Mexico D. F. 
NETHERLANDS: F. E. C. Jenkins, Hoefbladiaan 134, The Hague 
TRINIDAD: Neal and Massy, Ltd., Port of Spain, P.O. Box 544 
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As Management Sees It... 





How to Present a Construction Estimate 


Few things are more discouraging than to have your estimate 
cut-up by a misunderstanding management. It’s probably 
your fault though, so take this sound advice which you'll find 
plenty helpful the next time you face “Mahogany Row” 


William |. McKay 
The Fluor Corporation, Ltd., Los Angeles 


THE PRESENTATION of cost estimates to manage- 
ment is of great importance in any business. In the 
engineering-construction field it is of even greater im- 
portance, for most estimates are prepared from very 
preliminary information and the resultant quotations 
carry many risks. 

The ultimate approval of any estimate always lies in 
the hands of management, and an inarticulate appraisal 
of the estimate can result in loss of business, or financial 
loss to the company. Either way you lose. 

There is no more discouraging experience for an esti- 
mator than to have an estimate representing many hours 
of effort slaughtered before his eyes due to misunder- 
standings or misconceptions of the actual conditions by 
his management. He is, however, the cause of his own 
dilemma, and rather than curse his management, he 
should blame himself. He simply did not give them the 
facts. 

Let’s consider a hypothetical estimate . 
it be presented to Mahogany Row? 


. . how should 


All’s Ready. Let’s say your estimate has been com- 
pleted. It has been analyzed, compared to other similar 
projects, checked for reasonableness and arithmetic er- 
rors. It has been reviewed in detail with all operating 
departments. It is now ready for presentation to man- 
agement. 

In preparing this estimate a hundred pounds or more 
of paper may have been generated. This paper backing 
up the estimate in detail for every item included. The 
actual estimate itself may contain a hundred or more 
pages. 

Now, consider that only an hour or perhaps even less 
time will be allowed to present the estimate to manage- 
ment. Obviously, this allows no time to look at details 
nor does management wish to look at details. How then, 
does the estimator emerge from this morass of paper 
with the significant facts compressed into a small cap- 
sule? (Capsule may be an unfortunate word—it is not 
implied that management is to swallow anything.) 


Booklet is the Key. The small eight-page booklet 
shown on the next two pages allows this compression of 
detail and brings out the significant information. This 
booklet is by design a very simple document. The fetter- 
ing is large; only a few items appear on each page; and 
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it can be read in two or three minutes. Yet, it provides 
sufficient information so that management having read 
the booklet can ask the right questions. This facilitates 
their appraisal and creates the proper climate in which 
to exercise judgment. 


Page 1. This actually is the title sheet and covers such 
information as the “who,” “what,” and “where” of the 
estimate. 


Page 2. Here the estimate itself is described. What kind 
of estimate . . . what kind of bid is being made . . . how 
much did the estimate cost and how long did it take to 
prepare it? These questions are all important. 

Accurate estimating requires time and money and 
management needs to know how much of both were 
used. Also, on this page the competitors quoting this 
project are listed. You may not always know this infor- 
mation, but it is quite necessary to evaluate the com- 
petition when completing the estimate. 


Page 3. This covers three significant points. First, who 
did the process design? If each contractor is providing 
his own process design, it projects another rather large 
variable into the picture. On the other hand, when the 
customer furnishes the process design this item is con- 
stant for all bidders. Next, past experience on units 
utilizing the same process are tabulated. This helps de- 
velop the degree of confidence that should be applied 
to the etsimate. On the bottom of this page you list any 
guarantees that are being made with the bid. This points 
out areas of risk included in the quotation. 


Page 4. The over-all schedule is tabulated on Page 4 
as well as the “firmness” of the process equipment ac- 
count. Generally, this account represents about one-third 
of the total estimate, and is the key to the schedule of 
the project. If this account is ready to purchase, it im- 
plies a firm design and permits rapid movement into the 
design and construction phases of the work. If it is not 
ready to purchase, it indicates either a hurried estimate 
or a vagueness in the process design. 


Page 5. On the fifth page, you can discuss the extent 
of the customer participation in the design. First, are 


the customer’s specifications or the contractor’s being 
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PAGE 2—Describes the estimate and lists competitors. 
PAGE 6—Lists significant facts involving field labor 
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PAGE 3—Covers process design, experience and guarantees. PAGE 4—Tabulates entire schedule and equipment account. 


PAGE 7—Tabulates those items handled as a percentage. PAGE 8—Compares estimate to costs of similar projects. 
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used? Does the customer desire to examine each and 
eve~y piece of the design, or does he wish only to look 
at major issues such as the plot plan and the mechani- 
cal flow sheets? Does each drawing have to be trans- 
mitted to the customer for approval? The extent of this 
participation in design can affect both the cost and the 
schedule of the project dramatically. 


Page 6. The significant facts involving field labor are 
listed on Page 6 of the estimate review booklet. Inas- 
much as labor productivity varies widely over the United 
States, it is compared to a base area where the produc- 
tivity is known. Availability is affected by the volume 
of work being done in a given area as well as the re- 
moteness of the jobsite. Finally, when is the next round 
of wage rate increases due? 


Page 7. Many items in the estimate are handled as 
percentages—these items are handled this way because 
they are either a matter of judgment or are purely arbi- 
trary. These are all tabulated on the seventh page so 
that all who might have any positive thoughts on what 
is going to happen at some future date can express 
themselves. For example, consider a quotation going in 
today with the possibility of a steel strike around the 
corner . . . how should material escalation and material 
deliveries be handled? 


Page 8. Finally on the last page, you can compare the 
major catagories of the estimate to the actual costs of 
similar projects. If possible, use similar projects con- 
structed in the same area for the same customer. These 
comparisons are expressed in percentages as well as dol- 
lars for each major section of the estimate. These are 
Direct Material, Direct Labor, Indirect Field Costs, Of- 
fice Costs, Construction Equipment and Tools, and Fee. 
Deviations from actual patterns of previous contracts 
can be very revealing. This sort of comparison is help- 
ful to management in that keeping within fairly narrow 
limits of previous experience they can develop confi- 
dence in the estimate. 

In addition to the eight-page booklet, you should pro- 
vide management with the summary sheet of the esti- 
mate which shows in some detail the actual breakdown 
of the estimate. 


Anticipate Questions. The next step in preparation 
for the estimate review is one of anticipating specific 
questions which might be asked by management during 
the review, and to prepare the answers or explanations 
required. For example, perhaps your estimated engineer- 
ing costs are higher or lower than the costs of other simi- 
lar projects. The reasons for this deviation should be 
ready to state. Such reasons could include: “We are 
duplicating the reactor section from-a previous job,” or 
“The customer has completed the process design,” etc. 

It is now time for the management review. As esti- 
mator you must put on your salesman’s hat, for you are 
now in the process of selling your estimate to manage- 
ment. 

One other point worthy of mention, an estimator 
should use whatever influence he might have to control 
the size of the review meeting. If possible, see that only 
those who actually make the decision or those who con- 
tribute to the meeting attend. This is very important, 
for with a.large meeting it is difficult to control every- 
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one, and several conversations are running simultane- 
ously and the actual decisions reached may be misin- 
terpreted by some or even all in attendance. 

Now, for the review meeting! 


The Presentation. First, all present at the review should 
read their copy of the estimate review booklet. Next 
should follow a brief verbal description of the project. 
Such items as escalation, labor conditions, site condi- 
tions, weather, and process risks should be highlighted. 
You should outline any areas of uncertainty or doubt 
and express your degree of confidence in the estimate. 
Remember, it will be difficult for management to de- 
velop confidence in the estimate if you do not appear to 
be confident. There is a danger here, though, so you 
must be frank. If it is a weak estimate, say so—manage- 
ment must have the facts in order to do a good job. 
Finally, always conclude your remarks with a firm rec- 
ommendation for action. 

At this point management will start firing questions 
at you. Having anticipated this, however, the answers 
should be readily available. Remember though, you must 
avoid being vague . . . if you cannot answer a question, 
you should state that you do not know the answer. Also, 
avoid any display of emotion if the estimate is chal- 
lenged. Be firm in defending your estimate, but not like 
the proverbial mother hen defending her only chick. 


Finally. After these preliminary skirmishes are over, the 
actual decisions are made. These decisions should be 
carefully noted, then summarized and played back to the 
group so that there is no misunderstanding of the actual 
intent of the decisions. The result of these decisions is 
then converted into dollars and the estimate adjusted 
accordingly. At this point, the final estimate total is 
agreed to and approved. 

Some may refer to all of this as “Care and Feeding 
of Management,” but the establishment of confidence 
and understanding of risks involved can only be achieved 
by giving management all the information and _ back- 
ground needed to evaluate any given project. 

Estimate reviews should not be a “rubber stamp” 
operation, but if the right job of presentation and selling 
is done by the estimator, the estimate will be approved 
with little or no adjustment. ; 

Originally presented before the American Association 
of Cost Engineers meeting, Pittsburgh, June, 1959. + + 





About the Author 


William I. McKay is manager of the Estimating De- 
partment, The Fluor Corporation, Ltd., Los Angeles, a 
position he has held for five years. 
He was previously a chief estimator 
for The Refinery Engineering Co., 
Tulsa, for a year, and was super- 
vising estimator for Bechtel Corp. 
(San Francisco and New York) for 
six years. McKay has a degree in 
physics from San Francisco State 
College and a graduate degree in 
meteorology from M.I.T. He is a 
registered professional engineer in 
California. 
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PACIFIC PUMPS 2000 POUNDS PRESSURE 


fiegt “PIRAGT "| Sees rie 


The centrifugal pumps designed and built for Pan Amer- 
ican Oil Company’s new high-pressure cracking process 
in 1926 was one of the most significant engineering 
achievements of the Twenties in the refinery processing 
field. The first of many Pacific Pumps’ “FIRSTS”, this 
particular pump was the forerunner of today’s greatly 
improved Pacific centrifugal process pump line. Over the 
years Pacific has built and installed thousands of vertical 
and horizontal centrifugal pumps for extreme pressures nr 
and temperatures demanded by the petroleum, chemical, Multistage Pumps at Pan Amencan Petroleum Com 


n eB ¥ pany Refinery, Los Angeles. Each Pump delivers a 
petro-chemical and allied industries. In addition, Pacific capacity of 400 Gallons Per Minute of Oil against » 


pressure of 2000 pounds. Pumps are driven by 750 


designs and manufactures boiler feed pumps for the H. P. Steam Turbines. Each Pump weighs nine tone 


P es and was required to pass « hydrostatic test of 5000 
power industry, steam turbo-pumps for the marine and pounds pressure 


We are prepared to make prompt shipment of 


power generation fields, and plunger pumps for oil- ce ee a Som Sees 
i ial Pu ‘or unusual c ions 
well service. Special Pumps designed { 4 condi 


This first Pacific advertisement appeared in 
several petroleum publications early in 1927 PACIFIC PUMP WORKS 


358 Bicket Street Huntington Park Los Angeles, Cal. 


wit a ae PACIFIC PUMPS 


Bulletin 1c 
Inc... A Division of Dresser Industries, Inc. 
HUNTINGTON PARK, CALIFORNIA 


Offices in all Principal Cities 
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As Management Sees it... 





Why Courts Said 'No' to Commerce Oil 


Here’s the full story on the ruling which banned Commerce 
Oil from building its Rhode Island refinery on the grounds 


it was a ‘nuisance’ 


Albert Woodruff Gray 
Forrest Hills, N. Y. 


OPPOSITION TO the construc- 
tion of a petroleum refinery by the 
residents of Jamestown, R. I., came 
recently for determination before the 
U.S. District Court in that state. 

This town is on an island in Nar- 
ragansett Bay, made up of residents, 
farms and summer resorts with an 
area of 9.3 square miles. No indus- 
tries of any sort are there with the 
exception of few businesses such as 
retail shops, stores, hotels and gaso- 
line filling stations. 

Across the northern portion of the 
island is the proposed refinery site 
of approximately 600 acres. In this 
tract are but 15 dwellings. About 
two miles to the south lies James- 


Residents in the area asked for an 


injunction against 


construction of the refinery on 


the following grounds: 


1, The flare on the refinery. 


2. The glare from the nocturnal illuminations of 


the refinery structures. 


3. Dust emitted from the catalytic unit. 
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town Shores with about 150 homes 
and 1.5 miles to the north, more 
residences, a summer hotel and a 
camp of 11 or 12 buildings. 


Sulfur content. Plans were for the 
refining of 43,000 barrels of Kuwait 
crude oil daily, a sour crude with a 
sulfur content of about 2.5 percent. 
In commenting on the various re- 
fining processes, the court pointed 
out that there would occur large 
quantities of hydrogen sulfide which 
the refiners intend to convert into 
elemental sulfur, adding that, “Hy- 
drogen sulfide is a particularly mal- 
odorous gas described as having the 
odor of rotten eggs.” 


heaters. 


Of the effect of these processes on 
the residents in the neighborhood, 
the court continued, “While the pro- 
posed refinery is so designed that 
fuel oil having a sulfur content in 
excess of 4.5 percent may be burned 
in its heaters, the company claims 
that it does not intend to use fuel 
oils having a sulfur content in excess 
of 2.5 percent. 

“However giving full credence to 
the company’s proposed intention in 
this regard and assuming that the 
sulfur recovery unit will operate at 
all times to its maximum efficiency, 
it is clear that the minimal quantity 
of SO, to be discharged each day 


. Smoke emitted from the stacks and process 


. Pollution of the waters used in the refining 
processes and of waters from the storm water 
system and by virtue of the spills and leaks in 
the loading and unloading of tankers. 


. Discharge of SO, into the atmosphere. 


. Emission of hydrogen sulfide. 


. Emission of mercaptans. 


. Emission of general refinery odors. 


. Injury to health. 
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you 
NEED 
| THIS 
CATALOG! 


CAST STEEL Kerotest has been producing highest 
VALVES : t quality valves for the past 50 years for 
, customers all over the world. Our new 

catalog—just off the press—gives di- 

mensions, specifications and working 

tables to help you specify the right valves 

for refinery, industrial and marine 

||| applications. 


Send for your copy—today! 


AEROTEST 


KEROTEST MANUFACTURING COMPANY 
2514 LIBERTY AVENUE - PITTSBURGH 22, PA. 
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Now...DURABLA Pump Valves offer 
7 new points of superiority! 


-design assures even greater dependability 


| this instance the court followed the 


You want maximum valve dependa- 
bility for your reciprocating pumps 
...and DURABLA gives you just 
that in the new V-7 unit. 
Incorporating seven points of su- 
periority, the new valve features a 
tapered or V-shaped stud which 
screws down tight to the seat. This 
exclusive design anchors the stud, 
eliminating any possibility of gall- 
ing, over-stressing or breakage. 
What's more, the new self-lockin 
nut and drop-on guard assure qui 


and easy inspection of working 


Keep your pumps fit with the valves that fit all pumps. 


DM-26 


DURABLA MANUFACTURING COMPANY, 


114 Liberty Street ° 


For more data on advertised products, use Readers’ Service Cards, last page. 
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into the atmosphere will be 37 tons. 
“It is detectible in a concentration 
of 2.5 parts per million of the at- 
mosphere and in concentrations of 
more than five parts per million, has 
an irritating effect upon the nose, 
throat and eyes. If the exposure be 
for only a few seconds its effect may 
be only to produce tears. If exposure 
be prolonged, engorgement of the 
blood vessels of the eyes and irrita- 
tion of the nose and throat result.” 


Use of Water. In addition, it ap- 
peared in the progress of this litiga- 
tion that water from Narragansett 
Bay would be used for cooling re- 
finery units, amounting daily to at 
least 100 million gallons which, after 
the heat 
changers, would be discharged into 
the bay. Also an additional 2 million 
gallons of water a week would be 
used in refining processes, washing 
platforms, walks and other areas. 


circulating through ex- 


In the recent application to the 
court by the residents for an injunc- 
tion against the construction of this 
refinery, ten features were empha- 
sized as grounds on which this proj- 
ect should be forbidden (see box). 


Previous Cases. In its decision in 


| determination of a similar contro- 


parts—without stud or seat removal. | 

Remember: In the DURABLA | 
Valve, only “point contact” is made | 
by the valve member on the stud | 
sleeve, so it can’t bind or hang-up. | 


The Nr guard assures free 
flow o peak goth aor clogging. | 

These stainless-steel valves oper- 
ate freely under temperature ex- 
tremes, with corrosives, and in any | 
position. Made in 15 sizes to fit any 
reciprocating pump, old or new. | 

Send for NEW 8-page booklet | 
PR-89. 


versy which occurred several years 
before when a group of residents of 
Everett, Mass., sought an injunction 
against the Beacon Oil Co., located 
in an industrial area in that place. 
In its refusal to interfere, the 
Massachusetts court said, “The re- 
fining company is engaged in a law- 
ful business in the conduct of which 
it is found that odors will necessarily 
escape into the air but it also ap- 
pears that the company has adopted 


| the most approved methods and de- 


| vices to control and confine such 


| odors at the expense of many thou- 


® 


| sands of dollars.” 


To this comment on the opera- 


| tional methods of the refiner the 
| court added, “Whether there is any 
| nuisance in a certain locality de- 
| pends upon the attendant circum- 


New York 6, New York 


stances including the character of 
the neighborhood, the acts com- 
plained of and their effect upon the 
comfort or health of people in gen- 
eral. 
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A NEW VALVE SEAT IN SECONDS— 
FOR PENNIES 


EVERY TIME A ROCKWELL-NORDSTROM LUBRICATED 
PLUG VALVE IS LUBRICATED (WHETHER ONCE A DAY 
OR ONCE A YEAR) IT’S LIKE COMPLETELY RESEATING 
AN ORDINARY VALVE. PRESSURIZED LUBRICANT CREATES 
A NEW, POSITIVELY LEAKPROOF SEAL ON EVEN 
TOUGHEST REFINERY AND GASOLINE PLANT SERVICES 
...AND LUBRICATION IS PREVENTATIVE MAINTENANCE 
FOR LONGER VALVE LIFE AT FAR LOWER COST. 

For details on the complete line of lubricated plug valves for 
refinery and gasoline plant services, write: Rockwell Manu- 
facturing Company, Pittsburgh 8, Pa. Canadian valve licen- 
see: Peacock Brothers Limited. 


ROCKWELL-Nordstrom VALVES 


another fine product by 


ROCKWELL 





























.-- and the alloying is selected so that you will get high resis- 
tance to corrosion or high resistance to extreme heat or high 
resistance to both, as you require. 


Centrifugally Cast Pipe has been a major DURALOY item since 
1933 when we pioneered such high alloy castings in this 
country. Standard pipe production is in the following 
classification: 





Minimum 
Wall 


1/4" 
5/16” 
3/8” 
7/16" 
1/2" 
1/2" 
5/8” 


Outside Diameter 
2%" to 3” 
3” to 6” Inclusive 
Over 6" to 12” Inclusive 
Over 12” to 14” Inclusive 
Over 14” to 20” inclusive 
Over 20” to 24” Inclusive 
Over 24” to 32” inclusive 


Length 








110° moximum 

168” i , 24" 
168” , 24" 
180” i . 48" 


























80” maximum 





The strength of Centrifugally Cast Pipe comes largely from the 
exceptionally uniform dense grain structure. 


If you require a gas or liquid pipe line or a process tube 
requirement calling for high strength plus high resistance to 
corrosion and/or temperatures in the piping, DURALOY Cen- 
trifugally Cast Pipe will meet your specificati with complet 
satisfaction. This is the record of our castings in industry for 
many, many years. 





rr. 
DURASPUN 
; a 


is 

the 

word 

for 
Centrifugally 
Cast 

Pipe 


is the 

word for 
Chrome-Nickel 
Alloying 
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OFFICE AND PLANT: Scottdale, Pa. 


EASTERN OFFICE: 
ATLANTA OFFICE: 
CHICAGO OFFICE: 
DETROIT OFFICE: 


For more data on advertised products, use Readers’ Service Cards, last page. 


12 East 41st Street, New York 17, N. Y. 
76—4th Street, N.W. 

332 South Michigan Avenue 

23906 Woodward Avenue, Pleasant Ridge, Mich. 


“The district where this plant is 
situated has for many years been 
increasingly devoted to maiufactur- 
ing purposes. Some of the plants 
were located there many years ago 
and from some of them odors are 
thrown off at times which are of- 
fensive and disagreeable but as thus 
discharged by this refinery, are not 
injurious to the lives or health of 
normal persons, it cannot be held 
that a nuisance exists.” 


The Difference. Here, however, 
there is a distinct and clear differ- 
ence between the circumstances in 
this instance and those involving the 
Narragansett Bay refinery. In the 
earlier case, the plant was not lo- 
cated in a residential but in an in- 
dustrial area, and the escaping odors 
were apparently harmless. 

Only a few years before this inci- 
dent in Massachusetts, demands were 
made by the residents of Covington, 
Ky., that the court prohibit the op- 
erations of the Petroleum Refining 
Co., in that state. Citizens charged 
that this refinery had “unlawfully, 
unnecessarily and unreasonably 
caused to be emitted noisome, nause- 
ating, dangerous, unhealthy and de- 
structive gases, fumes and odors to 
the great discomfort, ill health and 
inconvenience of the residents and 
citizens residing in said neighbor- 
hood.” 

Here again the courts refused an 
injunction against these refining op- 
erations by saying, “As a general rule 
every unlawful use by a person of 
his own property in such a way as 
to cause material annoyance, dis- 
comfort or hurt to other persons or 
the public generally, and the enjoy- 
ment by one of his own property 
which violates the right of another 
in an essential degree, constitutes a 
nuisance. 

“The authorities are agreed that 
a nuisance may consist in the emis- 
sion of noxious gases or offensive 
odors in such quantities as to injure 
the health or materially interfere 
with the comfort of the public. 

“In determining whether or not 
the refinery is guilty of maintaining 
a common nuisance, the acts com- 
plained of must be viewed in the 
light of all the surrounding circum- 
| stances and conditions and if, when 
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SERVICE: aromatics 
to aspirin 


Benzene and Toluene currently pro- 
duced at Cosden Petroleum Corpora- 
tion's Big Spring, Texas refinery, so 
greatly exceed the purity requirements of 
the ASTM “Nitration Grade” specifica- 
tions, that these products are now being 
used directly in the manufacture of phar- 
maceuticals such as aspirin and cortisone. 


As integral parts of the UOP Rex- 
forming® and Udex® units at Big Spring, 
Western heat exchangers perform an im- 
portant service in the conservation and 
transfer of heat during the selective extrac- 
tion of these aromatic hydrocarbons. 


Heat Transfer requirements for petro- 
chemical processes present a worthwhile 
challenge, and Western will continue to ex- 
pand its sphere of influence in the petroleum 
industry's growing importance to chemical 


consumers. 


XCHANGERS 


PPLY COMPANY 
B8 — Tulsa,Oklahoma 


























S2J- 


PROVEN SOURCE FOR 


REMOTE DATA 
AND CONTROL SYSTEMS 


From first in mechanical gages and tank fittings—to 
leadership in Data Telemetering and Remote Supervisory Control. 
That’s the Shand and Jurs story. Out of our Electrical Products Division 
comes S&J High Speed Telepulse for telemetering level, temperature, pressure 
and function control. Proven S&J Gardtrol is serving in remote supervisory control 
applications throughout the country. And S&J Datalogger presents the latest” 
achievements in tank gaging automation. Remember S&J—the name to know 


in telemetry and supervisory control. 
A 
SHAND I cenerat 
ANIL RS PRECISION 


COMPANY 











SHAND AND JURS COMPANY 





2600 Eighth Street, Berkeley, California 


A subsidiary of Genera! Precision Equipment Corporation 


For more data on advertised products, use Readers’ Service Cards, lasf page. PETROLEUM REFINER—I “ol. 38, No. & 
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so viewed, they constitute a nuisance 
the nuisance may be abated. How- 
ever, we take it that extraordinary 
remedy of closing the business en- 
tirely should not be resorted to un- 
less the evidence be clear and con- 
vincing.” 


Another Case. This same charge 
was made a few years later against 
the Utah Oil Refining Co., in Salt 
Lake City. There too, a distinction 
appears between the situation on 
that island in Narragansett Bay with 
its nine-mile area of families and 
summer homes and that of this Utah 
refinery in a neighborhood of rail- 
road roundhouses of the Oregon 
Short Line Railroad, a gravel pit 
and rock crusher. 

“Every person has the right to the 
reasonable enjoyment of his prop- 
erty,” said the Utah court here. “As 
to what is a reasonable use of one’s 





property must necessarily depend 
upon the circumstances of each case, | 
for a use for a particular purpose | 


and in a particular way in one lo- | 


Choose R-P<C cast steel valves in 


cality that would be lawful and rea-| 2 PF@SSure Classes (150 Ib. through 2500 Ib.) 


sonable, might be unlawful and a| 
nuisance in another. 

“A business which might be per-| 
fectly proper in a business or manu- | 
facturing neighborhood, may be a| 
nuisance when carried on in a resi-| 
dential district and, conversely, a 
business which with its incidents} 
might be considered a nuisance in a 
residential district may be proof | 
against complaint where conducted 
in a business or manufacturing lo- 
cality.” 

Here are two contrasting features, 
each of equal importance, the rights 
of industry in the conduct of busi- 
ness and the rights of residents in 
the enjoyment of their homes. 


An Old Problem. Even many years 
ago in England an action was brought 
by the residents of a 485 acre estate | 
to enjoin the operation of nearby 
collieries and coke ovens. “If some 


picturesque haven opens its arms to 
invite the commerce of the world,” 
said the English court in denying the | 
application for an injunction, “it is 
not for this court to forbid the em- 
BTADS 40:2: 


Nearly a century ago in one of 
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for dependable strength and quality 


e R-P&C Cast Steel Valves—with primary ratings of 150 lbs., 300 Ibs., 
and up to 2500 lbs.—are ideally suited to the high-pressure, high- 
temperature demands of the petroleum industry and of steam power 
plants. Here are some of the reasons: 


STRENGTH « The design of R-P&C Cast Steel Valves embraces 
ample metal walls which exceed Code specifications. All components - 
are designed and built to assure that valves conform to A.S.A. and 
A.P.I. requirements. 

QUALITY « Castings for Steel Valves are made in R-P&C’s own 
foundry. They are produced under direct supervision and control of 
R-P«C technical personnel. These castings are subject to critical in- 
spection. R-Ps C’s inspection facilities embody latest methods of non- 
destructive testing—including a 2-million volt X-Ray machine for 
the internal examination of High Pressure valve castings. 
DEPENDABILITY « R-P«&C Valves are carefully assembled to assure 
proper fit of all parts and good mechanical operation. They are indi- 
vidually tested to fully conform to specifications or Codes as required. 
No valves are released from production until they have completely 
and satisfactorily met inspection and test requirements. 


SEND FOR FREE WALL CHART 
**How to Protect Your Valves’’ 
This 22” x 17" chart gives valuable 
installation pointers, operating tips, 
clues to longer service life. For free copy, 
write us at Reading, Pa. 


R-P.C VALVES *. 


R-PaC Valve Division, American Chain & Cable Company, Inc. 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Houston, New York, 
Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. 


For more data on advertised products, use Readers’ Service Cards, last page 

































EVERY 

ENGINEER 
will want |. 
‘hese 
FACTS! 















NEW EDITION 
Bulletin No. 31-A 


“HOW TO SOLVE 


PIPE EXPANSION 


PROBLEMS” 


DAY there is an easier way to accommodate thermal expansion 

in piping! No need to install special devices—in virtually every 

instance, you can put flexibility right in the line itself with 
standard BARCO BALL JOINTS: 


1. SUPERIOR METHOD. New Steam Power Stations. . . Oil 
Refineries . . . Chemical Plants .. . Paper Mills . . . Office Buildings 
. Schools now are using this money-saving method. 


2. LONG LIFE. No rubber, no thin metal members subject to 
fatigue or “blow-out.”” No lubrication, no grease packing. Self- 
adjusting; pressure sealing. 


3. FIRE-SAFE. The joints have passed rigid fire, high temperature, 
and water quench tests. 


4. SAVE SPACE, CUT COSTS. No pressure thrust — ex- 
pensive anchoring or bracing not required to hold piping in place or 
in line. Cuts space required for pipe loops and U-bends. 


5. VERSATILE. Easy to handle compound twisting movements, 
wide variations in temperature and pressure—steam, air, oil, water, 
gas and chemicals. 


SEE your Barco Representative for information or write. Ask for 
the new revised Bulletin No. 31-A, “How to Solve Piping Flexibility 
Problems.” Engineering recommendations on request. 











am 

a... @ 
i SPHERICAL 

CONSTRUCTION 





— IN 
AN 
DIRECTION 
BARCO BALL JOINTS a ee 
Sizes V2" to 16”. Choice ON = 
of styles, angle or straight. — 
Screwed, flanged, or welding ends. BUH Sei 
Sam, BARCO MANUFACTURING CO. 


542) Hough Street © Barrington, Illinois 








The Only Truly Complete Line of Flexible Bail, Swivel, Swing and Revolving Joints 
In Canada: The Holden Co., Ltd., Montreal 


For more data on advertised products, use Readers’ Service Cards, last page. 





the cities in New Jersey a potter un- 
dertook the construction of a three 
story building containing two fur- 
naces and two kilns for firing earth- 
enware in which pine wood was to 
be used as fuel. Action for an in- 
junction against the construction of 
this building was brought by nearby 
residents on the ground that this 
portion of that city was thickly pop- 
ulated and that the operation of this 
pottery would greatly depreciate the 
value of the property and that its 
conduct in the manner planned 
would be a nuisance. 

Injunction against this use of the 
building was granted. “The law 
takes care that lawful and useful 
business shall not be put a stop to 
on account of every trifling or imag- 
inary annoyance such as may offend 
the taste or disturb the nerves of a 
fastidious or very refined person,” 
said the court in reference to the 
right of these property owners. 

“But on the other hand, it does 
not allow anyone, whatever his cir- 
cumstances or condition may be, to 
be driven from his home or to be 
compelled to live in positive discom- 
fort although caused by a lawful 
and useful business carried on in his 
vicinity. 

“In accordance with this view it 
is settled in England and in this 
country that smoke or offensive 
vapors, or noise, although not in- 
jurious to health, may constitute 
nuisance, the only question being 
whether the degree or extent is such 
as to interfere materially with the 
comforts of life.”- 


What Is A Nuisance? In conclu- 
sion the court added a summary of 
that debatable middle ground lying 
between the circumstances under 
which the injunction was granted 
against the construction of the Nar- 
ragansett Bay refinery and the re- 
fusal of that English court to forbid 
the conduct of the collieries near 
that 500-acre country estate. 


“But the question remains,” con- 
tinued the court, “what degree or 
amount of discomfort is necessary 
to constitute a nuisance. It is clear 
that everything that renders the air 
a little less pure or is to any extent 
disagreeable, is not necessarily a 
nuisance. 
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Propane-soluble 


additive / UNICOR LHS’ 


proves superior as detergent, 
corrosion inhibitor 


or anti-icer! 


Added to your gasoline as anti-icer, UNICOR LHS does 
ro ange hg job in ete Tae ne icing and eens 
ouaiaeg, tn addition, UNICOR LHS imparts grea 
detergency to Siar aatuiline than the bans competing abaitives 
ry veddition te i and hence the 
it in to im; 
salability, of your 1 TO MICOR Li LS performs these 
money-saving services for you: 
A surface active additive, soluble in all hydrocarbons including 
liquid propane, UNICOR LHS safeguards pi and refinery 
equipment against corrosion. It is also a y effective detergent — 
eliminates troublesome deposits in heat exchangers, promotes 
cleanliness of refinery equipment. 


(| 





























Get the f 
triple-purpose 
or phone our 
for information 


30 Algonquin Road, 


UNIVERSAL OIL PRODUCTS COMPANY Des Plaines, Ill., U.S.A. 
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WHAT YOU SHOULD EXPECT 


When you go to an engineering firm for help in the 
design and construction of a new plant, or the ex- 
pansion of existing facilities, you have a right to 
expect certain basic standards from that firm. They 
should have EXPERIENCE, for only with past experi- 
ence can you minimize the number of new problems 
which will arise on any new project. Such experience, 
however, should be tempered with FLEXIBILITY, 
CREATIVITY and VISION. Some companies are experi- 
enced beyond measure at building plants from designs 
more than 25 years old. In the highly competitive 
years ahead, such plants could prove economically 
unsound. You owe it to your company’s future to 
select a firm which has proven its ability to provide 
the newest and the best in process engineering. 

For almost half a century, CHEMIco has maintained 
a reputation for progressive and imaginative process 
design and improvement. This proven “know-how” 
is available to firms in the chemical and petrochemi- 
cal fields requiring any and all types of engineering 
and construction services. 


WAYS OF WORKING WITH THE CLIENT 


A recently completed petrochemical plant offers the 
best example of the several ways in which CHEMIcO 
is prepared to work with its clients. This huge com- 
plex was designed to produce acetylene derivatives, 
and included processes for producing a wide range of 
basic chemicals. The ammonia, sulfuric acid and 





ammonium sulfate sections of this plant were based 
on Chemico’s own proprietary processes. The designs 
for the acrylonitrile and hydrogen cyanide units 
were based on processes developed in the client’s own 
pilot plant. For the acetylene plant, CHEmico obtained 
a license from BASF in Germany for their patented 
production-proven process. The oxygen plant was 
designed by the Linde Company of Germany on a 
sub-contract basis. Cuemico’s Construction Depart- 
ment was responsible for erection of all the plants, 
and Cuemico’s Industrial Projects Department su- 
pervised, coordinated and controlled the entire 
project. 

CHEMICO is always prepared to provide its services 
to clients on any or all of the bases indicated above. 
For clients with processes of their own, CHEMICO’s 
Industrial Projects Department will engineer and 
construct plants, starting at any stage of develop- 
ment. CHemico’s own laboratories and pilot plant 
are available, if desired, for process development and 
improvement work on a contract research basis. If 
the process to be employed has already undergone pilot 
stage testing, CHEMICO will design the most economic 
and efficient commercial scale operation. In such a 
case, the client can be sure that CHEmico will call on 
the services of outstanding engineers and technical 
personnel with experience similar, or related to the 
unit operations which are to be designed, engineered 
and constructed. In addition, the client can be as- 
sured that CHEMICO, as an independent engineering 
organization, will undertake such activities in the 
framework of a completely confidential relationship, 
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with all necessary safeguards for protecting the 
client’s competitive position in regard to trade 
secrets and research developments. 

In the case of clients who want plants to produce 
products for which neither Cuemico nor the client 
has a process, CHemico, through its Industrial 
Projects Department, will obtain licenses from what- 
ever source possible for production-proven process 
designs which will enable the engineering and con- 
struction of the desired plant. 

Very often Cuemico’s drafting force as well as its 
specialists in civil engineering, mechanical engineer- 
ing, electrical engineering and other service engineer- 
ing capacities can be made available to clients on an 
individual contract basis. CHEMICO’s construction 
organization, made up of a permanent force of 
highly experienced construction superintendents, is 
prepared to undertake a wide range of erection pro- 
jects related to the process industries. 


e 
CONTRACT ARRANGEMENTS 


CHEMICO offers its clients a wide choice in the type of 
contract under which each individual project is to be 
handled. Among the more common arrangements— 
although by no means the only ones available—are 
the following: 

Cost Plus Fixed Fee: Under this type of contract, 
Cuemico’s fee and overhead charge for engineering, 
construction and related services is decided by 
mutual agreement, and the client is billed at direct 


CHICAGO @ DALLAS @ HOUSTON @ PORTLAND. ORE. 
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Gs 9. 





cost for any and all expenses incurred by Cuemico 
to complete the client’s project. 

Lump Sum: At the client’s request, CHEmico submits 
a firm estimate containing a specific price for which 
Cuemico will undertake to complete the client's 
project. 

Guaranteed Maximum: Under this type of contract, 
Cuemico will set a maximum cost to the client for an 
individual project. If the cost of the project falls 
below the maximum figure, all savings will be divided 
between Cuemico and the client on the basis of a 
prearranged rate. 

Fixed Price Equipment Supply: Under this type of 
contract, the client gets the benefit of Cuemico’s 
design, engineering, purchasing and expediting serv- 
ices, but is free to make his own arrangements for 
the construction of his project. 

Basic Design and Construction Supervision: This type 
of arrangement has proved extremely useful in deal- 
ing with clients outside the United States. Ordinarily, 
under a contract of this sort, Cuemico provides the 
basic engineering for a project, and the client makes 
other arrangements for the detailed drawings and 
construction. CHEMico then supervises construction 
and sees the project through start-up operations. 


CGHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 
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4 WAYS to get maximum reliability in expansion joints 


1 Insist that the corrugated bellows be hydraulically formed. The 

reason is simple. Whenever bellows are formed by circumferen- 

tial welding . . . whether by edge, seam or fillet welding . . . they will 

always be subject to premature failure because of stress concentra- 
tions at the welds. 


3 Demand proof that the manufacturer can produce longitudinal 

welds in the corrugated bellows having the same strength, 
physical properties and thickness as the parent metal . . . without 
grinding. A weld that is hard to find is a ground weld. Variations in 
weld thickness set up points of stress concentration . . . opening the 
way for premature failure. 


At Zallea, none of the many factors affecting expansion 
joint reliability are left to guesswork . . . including the 
four vital ones above. 


This is reflected in these facts. Zallea material specifica- 
tions are the most exacting in the industry. Zallea expan- 
sion joints are hydraulically formed. Zallea advanced 
welding techniques insure welds having the same thick- 


2 Be sure the manufacturer maintains a continuous and compre- 

hensive program of endurance testing. This is basic, because of 
the many variables that affect expansion joint life. Accurate deter- 
mination of expansion joint life expectancy can only be determined 
by cycling to destruction. 


Check the ability of the manufacturer to supply a team of 

competent design and application specialists to work with your 
engineers. Check their specific experience in handling critical, com- 
plex applications in your field . . . complete to the record of successes 
or failures behind them, and details of how this experience will be 
brought to bear on your problem. 


ness, strength and physical properties as the parent metal. 
Zallea has done more cyclic testing to destruction than 
all government agencies and industrial firms combined. 
Zallea has produced more expansion joints than any other 
manufacturer . Offers more application engineering 
experience. 


For all the facts, write for Catalog 56. Zallea Brothers, 
Taylor and Locust Streets, Wilmington 99, Delaware. 


for maximum reliability 


ZALLEA BROTHERS, Wilmington 99, Delaware + World's largest manufacturer of expansion joints 


202 For more data on advertised products, use Readers’ Service Cards, last page. 
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“The smoke that may in certain 
conditions of the atmosphere de- 
scend from a neighbor’s chimney, the 
fumes that may be sometimes wafted 
from his kitchen, though not desir- 
able or agreeable, are not a nuisance. 

“Between them and the dense 
smoke from a kiln or factory, that 
renders breathing difficult and pain- 
ful, and offensive to the verge of 
nauseating, there is a debatable 
ground on which it may be difficult 
to fix the exact point at which the 
smoke or smell becomes a nuisance 
in the eye of the law.” 


To Each His Own. Another decision 
which the federal court in Rhode 
Island followed as an authority was 
one before the New York State 
Court of Appeals. “It is a general 
rule,” said the court in this decision 
that has become a leading authority 
in relation to this feature of the law, 
“that every person may exercise ex- 
clusive domain over his own prop- 
erty and subject it to such uses as 


will best subserve his private in-| 


terests. Generally no other person 

can say how he shall use or what 

he shall do with his property. 
“But every person is bound to 


make a reasonable use of his prop- | 
erty so as to occasion no unneces- | 
sary damage or annoyance to his| 
neighbor. If he makes an unreasona- | 
ble and unwarrantable or unlawful | 
use of it so as to produce material | 


annoyance, inconvenience, dis- 
comfort or hurt to his neighbor, he 
will be guilty of a nuisance to his 


neighbor and the law will hold him | 


responsible for the consequent} 


damage. 


“As to what is a reasonable use 
of one’s property cannot be defined | 


by any certain, general rules, but 


must depend upon the circumstances | 


of each case. A use of property 
in one locality and under some 
circumstances, may be lawful and 
reasonable, which under other cir- 


cumstances would be unlawful, un- | 


reasonable and a nuisance. 


“To constitute a nuisance the use | 
must be such as to produce a tangi- | 
ble and appreciable injury to neigh- | 
boring property as such, as to| 


render its enjoyment specially un- 





Sier-Bath 


GEAREX 
PUMPS 


provide high-volume 

low-maintenance pumping 
at Tank Farm of 

SUN OIL COMPANY, Ltd. 
Sarnia Refinery 


EXTERNAL GEAR & BEARING TYPE 
for non-lubricating liquids 


Screw Pumps 


@ in 1956, three Gearex Rotary Pumps were 
installed to pump No. 6 Fuel Oil from 
storage tanks to the bulk sales area for tank 
truck distribution. Each pump has a capacity 
of 400 gpm. at 70 psi., handling oil with a 
viscosity of 100-150 SSU at 200°F. One 
pump operates continveusly, one inter- 
mittently, one is for emergency reserve. 
Originally selected as the most economical 
pumps for the job, the Gearex Pumps are 
giving excellent service and have required 
very little maintenance. 


pa poston “Gearex”’ Pumps provide 
positive displacement, pulseless 
flow .. . quiet, vibrationless operation. 
Direct-connected up to 1800 RPM, 
they require no reduction gears. For 
high volumetric efficiency and long 
life there is no rotor-to-rotor or rotor- 
to-casing contact. Low pressure on 
stuffing boxes provides easy servicing. 


Horizontal or vertical models to han- 
dle 32 to 500,000 SSU, 1 to 550 GPM 
at 250 PSI for viscous liquids, 50 PSI 
for water. Corrosion-resistant alloys, 
steam-jacketed bodies, water-cooled 
bearings, other adaptations to meet 
individual needs. See “Yellow Pages” 
for your local Sier-Bath Pump Rep- 
resentative or send for Bulletin G-2. 
Sier-Bath Gear & Pump Co., Inc., 9261 
Hudson Blod., North Bergen, N. J. 


ARY PUMPS 
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° 


Gecrex® Pumps Hydrex® Pumps 





comfortable and iriconvenient.” | Rounded 1905 


Mfrs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings Member A.G.M.A. 
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BURRELL 


“For Toienlisls Everywhere”? 





IONIZATION DETECTOR 






Non-radioactive, no 
hazardous materials 
are used 








Analyzes small sam- 
ples with capillary or 
packed columns 


Answering the need for better detection methods in chrom- 
atographic analysis, Burrell has developed a new ionization 
detector for use with the Burrell Kromo-Tog. Electrons for 
ionization are supplied by emission, providing extremely 
high sensitivity and fast linear response. Changes in flow 
or temperature have no adverse effects. Ready control of 
the ionizing energy provides flexibility for many special 
techniques, Method is non-radioactive. 


Order now for early delivery or request more data, 


BURRELL IONIZATION DETECTOR, Complete with detector 
cell and electronic controls but without vacuum pump. 


For The Kromo-Tog, Models K-1 or K-2, right-hand side 


et OR, BINA on atv cdhcccvsaccoscssescenue peiignd 1500.00 | 
For The Kromo-Tog, Model K-2, left-hand side 
Cat. No. 340-251....... ahaa waa oak eee ha poeccsoun oc 


Duo-Seal high-vacuum pump, motor driven 
Splley Pla PUT PANEEE io wh annuiee duck osredepes occceccsse eee 


(F.0.B. Pittsburgh, Pa.) 


BURRELL CORPORATION 


Scientific Instruments and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PA, 


; 


ry 
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Final Ruling for Commerce. 
Against this background of the law 
set out in these decisions over the 
past hundred years the court in 
Rhode Island said in conclusion, 

“Insofar as SO, is concerned, it 
is abundantly clear that at least 37 
tons thereof will be discharged into 
the atmosphere each day. It is an- 
ticipated that this malodorous gas 
is detectable by smell in a concen- 
tration of 2.5 parts per million and 
that in concentrations of more than 
five parts per million it has an ir- 
ritating effect of varying degrees, 
depending upon the health of the 
individual and the length of his ex- 
posure to it. 

“The creditable testimony satis- 
fies me that depending upon atmos- 
pheric conditions, wind velocities 
and the prevailing winds, there will 
be frequent concentrations of SO, 
in excess of 2.5 parts per million and 
that it is reasonable to conclude that 
the properties of these residents will 
be frequently visited with similar 
concentrations carried to their prem- 
ises by the prevailing winds and 
that these concentrations will serve 
to effect a substantial diminution im 
the values of their properties and in 
the enjoyment thereof. 

“I am satisfied after a careful con- 
sideration that the operation of the 
said refinery in the manner and at 


| the location proposed, will cause a 


substantial diminution both in the 
values of the properties and in the 
enjoyment thereof as measured by 
the degree of comfort which the av- 


| erage man, living in such a locality 
| has the right to expect. It follows 


that said use will be unreasonable 
and hence, a nuisance to these resi- 
dents against which they are en- 
titled to injunctive relief.” 

Thus, up went the legal barrie: 
which kept Commerce Oil from con- 
structing its refinery at Narragan- 


| sett Bay, R. I. 
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Exclusive with Stone & Webster Engineering Corporation: 


New Eastman Flame Cracking Process 


The world’s first commercial plant capable of simultaneous 
production of acetylene and ethylene from hydrocarbon feed 
stocks today operates successfully at Chemische Werke Hiils 
in Germany. 

Through an exclusive arrangement, Stone & Webster Engi- 
neering Corporation now makes this new Eastman Flame 
Cracking Process available to industry. The commercially 
proven method, developed by Tennessee Eastman Company, 
a division of Eastman Kodak Company, produces yields from 
raw materials in excess of 50 weight percent. 

Stone & Webster’s broad experience in process engineering 
throughout the world will be fully utilized in the design and 
construction of new plants using the Eastman process. For full 
details, call or write our nearest office. 


STONE & WEBSTER ENGINEERING CORPORATION 


Affiliated with STONE & WEBSTER ENGINEERING LIMITED (LONDON) 


New York Boston Chicago Pittsburgh Houston SanFrancisco LosAngeles’ Seattle Toronto 














August 27, 1959—Oil’s 100th Birthday 


A Great Day for Every Oil Man and Woman 


 * 


gag 





859 OILS FIRST CENTURY 





100 years ago Colonel Edwin L. Drake drilled 
the first commercially successful oil well. 

Of all the many uses for petroleum during the 
past century—as an illuminant, a lubricant, a 
source of chemicals—its most important use has 
been as a source of abundant, low-cost energy. 


The progress of any nation can be measured 
by the amount of energy it consumes—for heat, 
light, transportation, agriculture, industry. 


We in America produce and use 40% of all 
the energy consumed in the world—enjoy the 
highest standard of living in the world. More 
than two-thirds of our energy comes from oil 
and natural gas. 


By August 27, 1975, America’s energy needs 
will have doubled. Oil and natural gas will be 
called upon to supply two-thirds of this need—or 
30% more energy than we now derive from all 
energy sources combined. 


Every oil man and woman shares a quiet 
pride in the progress of our first century—and 
confidence in our ability to meet the challenges 
of the second. 


As we look ahead to our second century, we 
join all other American business and industry in 
giving thanks for America’s unique climate of 
freedom—from which all past success has come 
. on which all future success depends. 


Committee on Public Affairs 
of the 
American Petroleum Institute 
50 West 50th Street * New York 20, New York 
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What's Happening... 





Octane Ratings Continue Upward Climb 


Bureau of Mines reports the octane ratings for 
U.S. gasolines marketed in various districts 


Further advances of octane num- 
bers of motor gasolines are revealed 
by the recent report of the Bureau 
of Mines, Petroleum Products Sur- 
vey No. 10, “Motor Gasolines, Win- 
ter 1958-59.” Part of this trend may 
be ascribed to premium-price fuels 
having octane values of 100 and over, 
manufactured by companies who 
market only two grades of gasoline in 
contrast to refiners who sell three 
grades—regular, premium, and the 
new grade. 

The new-grade fuel was the first 
100-octane motor gasoline sold for 
general use and is on the market for 
the third year. National averages of 
octane numbers of the three types 
of fuel from surveys of recent years 
are shown in Table 1. 

A grand total of 5,777 samples, 
from service stations through the 
country, was collected for the Winter, 
1958-59 survey by oil, motor, and 
chemical companies and analyzed in 
their laboratories under a cooperative 
agreement between the Bureau of 
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Mines and API. The samples, repre- 
senting products of 100 companies, 
large and small, which manufacture 
and supply motor gasoline, revealed 


that regular grades had an average 
octane rating of 90.6; the premium 
grades, 98.9; and the super grades, 
101.8. These represented gains of 0.4 
of a point for the regular and super 
grades over the Summer of 1958 and 
an increase of 0.5 of a point for the 
premium grades. 

For those who seek comparisons, 
the Bureau pointed out that 10 years 
ago the average regular-grade gaso- 
lines had an octane rating of 80.5 


TABLE 2—Octane Ratings of U.S. Gasoline by Districts 








OCTANE NUMBER 





Regular-Price |[Premium-Price| New Grade 
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District search 
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. Northeast area 93.4 
. Mid-Atlantic Coast region. =? 
. Appalachian area J 
. Michigan 

. North Illinois area 

. Central Mississippi area. . 
Lower Mississippi area... 
. North Plains area 

10. Central Plains area 

11. South Plains area 

12. Southern Texas. 

13. South Mountain States. . 
14. North Mountain States. . 
15. Pacific Northwest 

16. Northern California 

17. Southern California 
National average 
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and premium-grade fuels, 86.5. Thus, in 
a decade, octane ratings for regular- 
grade gasolines have risen 10.1 points and 
those for premium fuels, 12.4 points. No 
super-grade gasolines were available to 
motorists 10 years ago. 

Among the thousands of samples ana- 
lyzed during last Winter’s survey, the 
following represents highs and lows in 
the three grades of gasoline: 

Regular, 83 low, 94.6 high: premium, 
92.5 and 100.8; Super, 100.4 and 102.5. 
Although none of the super grades fell 
below 100.4, premium gasolines with rat- 


ings of over 100 octane were encountered 
with increasing frequency. The Bureau 
reported that one-premium-grade gasoline 
reached an octane of 100.8, which was 
better than the lowest super-grade gaso- 
line analyzed. 

In addition to octane numbers, tests 
were made for gravity, corrosion, percent 
sulfur, contents of gum and tetraethyl- 
lead, Reid vapor pressure, and distilla- 
tion temperatures. 

The data are tabulated by groups ac- 
cording to 17 marketing areas (districts) 
into which the country is divided. The 
report also contains charts indicating the 
trends of selected properties of motor 





HOW MANY YEARS WILL 
A GOOD LINING LAST? 


Make it 
with 


Hexmetal 


AND DOUBLE THE 


NUMBER YOU FIRST THOUGHT OF 


A lining lasts as long as its bonding properties. 


The natural organic bond of refractory clays and the chemical set of 
concrete all fail eventually under the stresses imposed upon them. 
When a lining is “bonded” or given “bone” by Hexmetal Reinforce- 
ment, it holds in position long after all its natural bond is burnt out 
by heat or chemical action. The independent pinned joint of Hexmetal 
cells give twice the life of other reinforcements with lug joints. 


Industry is year by year proving the value of these claims in Flues, Ash-Pits, Reactors, Cyclones, 
Cat Crackers, Coke Hoppers, Down Comer Pipes, Hydroformers, Water Turbine Flumes, 


Underground Galleries, etc. 


CAUSEWAY REINFORCEMENT LIMITED 
Northfleet 


Five Ash Works * Dover Road East - 


Cables: HEXMETAL, GRAVESEND 
Telephone: GRAVESEND 6222 
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Kent 
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fuels over a number of years, and a map 
showing the current sampling locations 
and the districts. 

Table 2 shows the average Research 
and Motor-method octane numbers of the 
three grades of gasoline sold by districts 
during the winter of 1958-59. 


Sales of Crude Products for 


Chemical Conversion Up 

U.S. output and sales of “crude prod- 
ucts from petroleum and natural gas for 
chemical conversion” increased about 15 
percent each in 1958, says the USS. 
Tariff Commission. Output amounted to 
29,903-million pounds compared with 
18,094-million pounds in 1957. Sales in 
1958 amounted to 11,904-million pounds 
valued at $380 million, compared with 
sales of 10,330-million pounds, valued at 
$376 million, in 1957. 

The report, covering output and sales 
of synthetic organic chemicals in 1958, 
gives preliminary figures (about 95 per- 
cent complete) on aromatics, naphthenes 
and aliphatic hydrocarbons. Separate data 
is included for benzine, toluene, xylene, 
cresylic acid, napthenic acids, ethane, 
ethylene, propane and butadiene. 

Output of all aromatic and naphthenic 
products in 1958 amounted to 5,285 
million pounds, about 48 percent more 
than in 1957. Sales of aromatic and 
naphthenes in 1958 totaled 3,412 million 
pounds, valued at $98 million, compared 
with 2,429 million pounds, valued at $87 
million, in 1957. 


Pemex Asks Mexico for 
Petrochemical Monopoly 


Petroleos Mexicanos has asked the 
Mexican government to include an ex- 
tensive list of petrochemical products 
among items in which Pemex will have 
monopoly of production and sales. The 
list is in two parts: Items for which 
Pemex will build plants under financing 
already available to it, and items for 
which no firm manufacturing plans have 
been made by Pemex. 

Any item in either part of the list may 
continue to be imported in normal trade 
until Pemex is ready to begin sales of 
each item. A list of items for which plant 
financing has been achieved is as follows: 
butadiene, toluol, anhydros ammonia, 
methanol, benzol, ethylene, xylol, acetone 
and polyethylene. 

A list of items for which plant financ- 
ing has been completed is as follows: 
acetylene, methylene chloride, isopropylic 
acid, acetic acid, carbon bisulfide, cumene 
products (isopropyl benzine and isopropy! 
benzol), chloroform, propylene, acetic 
anhydride, amylic alcohol, carbon tet- 
rachloride, nitroparaffin, and a sizeable 
list of polymers. 


Symposium Will Cover 
The Next 100 Years 


“The Next One Hundred Years” is the 
title of a coming petroleum symposium 
at the University of Houston in which 
leaders from industry, science, and edu- 
cation will exchange views on the prob- 
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BELOW: A scraped sur- 


racwraccocmm Heat Transfer and Crystallization 


tional crystallization. 
Insert shows detail of 
Vogt Spring Type Scraper. 


EXCHANGERS 


...- And Here’s How: 


1. Rotating scraper action continuously 
sweeps surfaces clean even while 
processing highly adhesive materials. 


Uniform rate of heat transfer keeps 
crystallization under control and dis- 
charges crystals as a slurry. 


Product is thoroughly mixed by 
scraper blades as it flows. 


Closed, pressure-type system permits 
use of flammable, volatile and ex- 
pensive solvents with complete safety 
and no solvent loss. 


. Units fabricated from a broad range 
of materials to suit process stream 
characteristics. 


Write for Literature. Address Dept.24A-XPR 


Listed here is a wide variety of materials which have been successfully p 
Scraped Surface Exchangers in the chemical, petro-chemical, petroleum ant 


Benzene Hexachloride Naphthalene Sugar Syrup 

Caustic Soda Paratone & Solids Sulfur-Oil Mix 

Caustic Potash Phenolic Resins Sulphate Solution 

Clay Polyester Liquid Tall Oil-Naphtha-Sulfuric 
Cylinder Stock Pressed Distillate Acid Solutions 
Para-Dichlorbenzene Reduced Petroleum Tetrachloro Benzene 
Fatty Acid Solutions Waxy Oil-Solvent Mix Viscose 

Fish Oil Soybean Oil Wax Slurry 

Linseed Oil Sperm Oil Para-Xylene 


HENRY VOGT MACHINE CO. 
Louisville 10, Ky. 
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lems of the next one hundred years. 
Purpose of the symposium is to provide 
an atmosphere for the exchange of ideas 
among educators, scientists, and leaders 
in the petroleum industry and govern- 
ment. To be held on the campus of the 
University of Houston, August 26-27, the 
symposium is being sponsored jointly by 
the petroleum industry and the univer- 
sity. Main topics will be Energy Sources 
for The Next 100 Years, The Challenge 
to Management, Moral Commitment to 
the Coming Generation, Population and 
its Problems and The Emerging Nations. 


Gulf Oil's Political Program 
Firmed Up, Says Official 


Gulf Oil Corp.’s now-firmed-up polit- 
ical program has been described as non- 
partisan and long-range in scope, “en- 
compassing everything from the local to 
national level that politically affects the 
company’s ability to do business.” 

A. F. Lorton, Jr., Houston public re- 
lations representative for Gulf, told a 
personnel association meeting company’s 
program calls for: 

@ Appointment of specially trained em- 
ployes as regional or area political su- 
pervisors who will work directly with 
politicians for mutual understanding. 





need 
ethanolamines? 


Get immediate delivery from local stocks 


In the Southwest, call: < 





Houston, Texas 


RANGER CHEMICAL COMPANY 


Odessa, Texas 


WESTERN CHEMICAL COMPANY 


Borger, Texas 


WESTERN CHEMICAL COMPANY 


Farmington, N. Mex. 


WESTERN CHEMICAL COMPANY 


Top quality Mathieson 
ethanolamines are also available 
from distributors in other areas 
and in tank car, tank truck 

and drum shipments from the 
Brandenburg, Kentucky, plant. 
For data sheets, samples, or 
further information, see your 
Olin Mathieson representative 
or write today. 


OLIN MATHIESON 
CHEMICAL CORPORATION 
Chemicals Division - 745 Fifth Ave. N. Y. 22 
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@A new Washington office to include 
a legislative analyst and political writer 
who will be a etal By lobbyist and 
public relations representative. The office 
will supply regional supervisors with vot- 
ing records and other information on “all 
congressmen from the states in which 
Gulf has an interest.” 

@ Preparation of a bi-weekly news- 
letter in Washington summarizing all 
legislative activity pertaining to oil in- 
dustry. 

“Gulf employes will be encouraged to 
become effective voices in any political 
party in which they choose to be active,” 
Lorton said. He added that the company 
will consider granting leaves of absence 
to employes who may be elected to pub- 
lic office and will encourage employes to 
undertake part-time civic or political re- 
sponsibilities. 


Market for Asphalt Products 


Increases 11 Percent in '58 


The market for asphalt and asphaltic 
products increased 11 percent in 1958 to 
18,179,099 short tons, according to a 
survey made by the Interior Department. 
Asphalt sales have shown steady annual 
increase with the exception of 1957. 
Asphalt sales for paving purposes in- 
creased 12 percent in 1958 compared 
with a 2 percent decrease in 1957. Road 
oil requirements were 11 percent lower 
in 1958. 


U.S. Imports of Crude 
Slack Off in April 


U.S. imports of crude. and products 
into continental U.S. dropped in April 
to 1.43 million bpd from 2.9 million bpd 
in March and from 1.6 million in April 
1958, according to Bureau of Census 
statistics. 

Crude imports averaged 789,000 bpd 
compared with 988,000 in March and 
872,000 in April, 1958. Residual imports 
averaged 489,000 bpd in April, compared 
with 959,000 in March, and 557,000 in 
April, 1958. April crude and products 
imports into Alaska; Hawaii and Puerto 
Rico averaged 61,033 bpd, compared 
with 75,794 in March and 54,021 in 
April a year ago. 


Domestic Demand for Oil as 
Energy Fuel Soon to Double 


Domestic demand for oil as an energy 
fuel in the next five years will double its 
annual growth rate of past years, in- 
creasing at roughly 3 percent per year, 
predicts Socony Oil Co.’s general counsel 
John J. Scott, at a panel on competitive 
fuels sponsored by National Coal Asso- 
ciation. Scott and Raymond E. Salvati, 
president, Island Creek Coal Co., both 
painted bright forecasts of future markets 
for all fuels, but clashed over coal in 
dustry campaigns for tighter import 
curbs on residual fuel oil. Both expressed 
concern over the growth of natural gas 
markts. 

By 1963, said Scott, U.S. consumption 
of energy will be up 20 percent over last 
year to 1.9 billion tons in coal equivalent 
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Most Complete Line of 
ecialty Turrets on the Market! 





...All Rockwood Turrets Discharge FogFOAM 
Solid FOAM Stream — WaterFOG — Solid Water Stream 





Direct Manual Control 
Type — Gives fire fighters 
“out-in-the-open” control from 
cab roof! 








Remote Manual Control 
Type — Easily handled by 
man in driver's seat. Ideal for 
fast action! 





Remote Hydraulic Control 
Type — Power-controlled 
from within the cab. Single 
and dual models. Widely used 
on air crash rescue fire-fight- 
ing trucks. 





Extended Manual Control 
Type — Turret nozzles ex- 
tend 10 to 20 feet above 
remote control station on deck 
or ground on standard units 
++. greater remote exten- 
sions for special applications. 





Portable Type — Off the 
truck and into action in sec- 
onds! Goes wherever a fire 
fighter can bring the proper 
hose line into action! 





On the truck or on the ground, 
fire fighters can hit fires harder using 
Rockwoop Turrets! At airports and 
refineries . . . in municipalities and 
throughout industry these 
advanced-design fire-fighting aids 
are constantly proving their ability 
to extinguish fires faster. 

Rockwoop Turrets provide 
plenty of volume and versatility. 
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What’s more, all are easily adjust- 
able on the fire line to meet chang- 
ing fire conditions. Preduced by the 
world’s largest manufacturer of 
specialty Fire-Fighting Turrets, 
they’re designed to give fire fighters 
an extra edge of efficiency on most 
types of fires. Get full details on the 
complete line of fire-fighting prod- 
ucts. Write Rockwoop SprRINKLER 


Company, Portable Fire Protection 
Division, 502 Harlow 

Street, Worcester 5, 

Massachusetts. 


ROCKWOOD SPRINKLER 
COMPANY 


A Division of the Gamewell Company 
Engineers Water 


... to Cut Fire Losses 


Distributors in all principal cities. 
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FOR CATALYST BED SUPPORT: 





This Porter Mullite Pellet 
costs up to 50 per cent less! 


Porter Mullite Pellets actually do cost up to 50 per cent less than most 
catalyst bed support materials now available. And you make no operational 
sacrifice to gain this savings! 

Porter mullite pellets have been commercially tested for over three years, 
as inert support for active catalyst, in many major refineries. They’ve 
withstood all the trials of heat, shock and pressure without breaking 
or dusting. Porter mullite pellets have successfully resisted abrasion, 
erosion and crushing . . . completely protecting the valuable catalysts 
from contamination. 

Convert to Porter mullite pellets now, and reflect these important cost- 
savings in your refining process. For complete information, write: Refrac- 
tories Division, H. K. Porter Company, Inc., Porter Building, Pittsburgh 
19, Pennsylvania. 


PeaiT 
|) 6°) DIVISION 


REFRACTORIES | 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment — 
DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL 


DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD | 


STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE 
DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.; and in Canada, Refractories, “Disston” 
Tools, “Federal” Wires and Cables, “Nepcoduct” Systems —H. K. PORTER COMPANY (CANADA) LTD. 
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Coal demand will also rise, according t 
Scott, but at only 1.4 percent per yea 
contrasted with its recent decline of 2.9 
percent annually. Salvati predicted a 500- 
million-ton-per-year demand for coal by 
1963. 


Urges That Technical Data 
Be Kept Away from U.S.S.R. 


O. V. Tracy, vice president of Esso 
Standard Oil Co., urged those attending 
a recent Manufacturing Chemists’ Asso- 
ciation meeting help U.S. industry keep 
its technological processes and equipment 
out of the Soviet Union’s hands. “And 
we must continue to urge our allies to 
reject deals designed to strengthen the 
Soviet industrial machine,” Tracy added. 
He said Russians had tapped U\S. ad- 
vanced technology in the 1930s, thus 
gaining “years in economic development. 
As soon as they got what they wanted, 
trade with the outside world was cut off 
practically overnight.” 

The same thing seems likely to happen 
now, Tracy said. He called attention to 
a statement by Russian leaders that trade 
is valued by the USSR mostly for politi- 
cal reasons, and that recent experience 
by Yugoslavia and Israel showed this to 
be true. 


Approves Name Change 


For Junior Award to Authors 


Council of the AIChE has approved 
changing the name of its Junior Award to 
the Allan Philip Colburn Award in honor 
of the late provost of the University of 
Delaware. The Award, first conferred in 
1945, is given annually to the author or 
authors of an outstanding paper pub- 
lished by the Institute, provided the 
author is a member or associate member 
of AIChE and has not reached his 35th 
birthday anniversary. Dr. Colburn was a 
member of the University of Delaware 
staff from 1938 until his death in 1955. 
He was acting president of the Univer- 
sity from April 1, 1950 until November 
1950 and was named provost upon the 
arrival of President John A. Perkins. 


Atomic Energy Fuels By '68 
Predicts Retired Oil Exec 


Atomic energy will become an electri 
power fuel competitor of oil in high-cost 
areas of the United States about 1968, 
predicts Robert E. Wilson, retired chair- 
man of Standard Oil Co. (Indiana 
Atomic power will become economic in 
England and one or two other European 
countries somewhat sooner than it will 
in the United States, and in most other 
industrial countries within eight or ten 


| years, he said. 


But once these other countries have 
atomic power plants, theyll develop 
somewhat more rapidly because the cost 
of conventional fuels don’t vary as much 


| in different parts of country. In the 
| United States, he said, the pattern will 
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Why General Chemical is your best source of 


ANHYDROUS HF and H.SO, 


Whether you use anhydrous hydroflu- 
oric acid or sulfuric acid as an alkyla- 
tion catalyst, consider these advantages 
in ordering from General Chemical . . . 


Large production: General Chemical is 
America’s primary producer of both 
hydrofluoric acid and sulfuric acid. Our 
nation-wide network of strategically lo- 
cated plants assures you of steady, de- 
pendable service and supply. 


Anhydrous hydrofluoric acid is pro- 
duced at 3 General Chemical plants: 


Baton Rouge, Louisiana 
Marcus Hook, Pennsylvania 
Nitro, West Virginia 


Basic to 
America’s Progress 
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Sulfuric acid is produced at 18 Gen- 
eral Chemical locations: 


Anacortes, Washington* 
Baton Rouge, Louisiana* 
Buffalo, New York* 
Cleveland, Ohie 

Denver, Colorade* 

East St. Louis, Mlinois* 


El Segundo (Los 
Angeles), California* 


Elizabeth, New Jersey* 
Front Royal, Virginia 
Hegewisch 

(Chicago), MWlineis* 


Newell, Pennsylvania* 
Nitro, West Virginia 

No. Claymont, Delaware* 
Painesville, Ohio 


Port Chicago (San 
Francisco), California* 


Pulaski, Virginia 


Richmond (San 
Francisco), California* 


River Rouge, Michigan* 

*Spent acid recovery: Of General's 18 
sulfuric acid plants, 13 plants (starred 
in list above) are equipped to handle 
alkylation spent. These plants provide 
unmatched experience, service and 








llied 
hemical 








facilities in recovery of spent acid. Be- 
hind them stand the resources and 
experience of Allied Chemical’s General 
Chemical Division—pioneer in recovery 
of sulfuric waste products. 


Technical assistance: General Chemical 
is prepared to provide you with expert 
technical service based on long experi- 
ence with the application of sulfuric 
and anhydrous hydrofluoric acids as 
alkylation catalysts. Our Technical 
Service Department will be glad to ad- 
vise you on such topics as methods of 
handling and storage, materials of con- 
struction, techniques and economics of 
spent acid recovery. 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6G, N. Y. 
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Hamer Line Blind ‘" nN : 


It has long been recognized that 
convention type valves do develop 
leaks. And contamination of prod- 
uct when it occurs costs dearly in 
time and money. Preventing this 
is where Hamer Line Blinds excel. 
Handwheel or bar operated, 
Hamer Line Blind Valves squeeze 
dead tight against the center spec- 
tacle plate forming an impassable 
line shut-off that’s both permanent 
and absolute. Yet Hamer Line 
Blinds are fast, safe, simple to op- 
erate. One man can open or blind 
a line in one minute. Investigate 
Hamer Line Blinds, Let a Hamer 
representative show you how these 
remarkable valves can actually pay 
for themselves. 


/ 
| 
| 
| 
| 
| 
| 
| 
| 
/ q | 
_ 
| 
® | 
SEND FOR FREE CATALOG — | 
| 
/ Lift-type Plug Vaive 








12 .---__-- ® 


soe | HAMER VALVES 
} WITHOUT EQUAL 
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Leak-proof Gate Vaive 








Line Blind Valves 


| 
Ri 











yA 


EXa@azwmer® warwes _ 


P.O. Box 1851 
2919 Gardenia Ave., Long Beach 1, Calif. 
DIVISION OF CHIKSAN COMPANY 
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likely be that power plants will continue 
to operate on conventional fuels for many 
years after atomic fuel plants become 
economic in some areas. Wilson, a mem- 
ber of the general advisory committee to 
the U.S. Atomic Energy Commission, 
concluded that atomic energy is likely to 
have a negligible impact on the petro- 
leum industry during the next few 
decades. 


Soviet Crude Production 
Up for First Half of 1959 


Soviet crude oil production for the first 
half of 1959 exceeded the goal under 
Seven-Year Plan, and was up 14 percent 
from its corresponding 1958 period to 
61.7 million tons, according to govern- 
ment spokesmen. Gas production was 
“somewhat short” of the target at 17.5 
million cubic meters (about 618,012 
Mcf), but 25 percent greater than in the 
first half of 1958. What Soviets described 
as “oil equipment” without elaborating 
was also reported as “somewhat short” of 
goal, totaling 39,300 tons, but up 11 per- 
cent. Similarly, manufacture of chemical 
equipment was reported short of target, 
but higher by 33 percent. Output was 
valued at 684 million rubles. 


U. S. Crude Consumption 
For August Up From July 


Domestic crude to be consumer in U.S. 
or exported in August has been estimated 
by Bureau of Mines at 6.92 million bpd, 
compared with 6.96 million for July. The 
forecast includes estimates of total gaso- 
line demand of 4.3 million bpd in August; 
gasoline yield of 44.9 percent; and total 
crude runs of 7.8 million bpd. The Bu- 
reau of Mines said runs to stills in June 
“were higher than necessary.” Reduction 
in gasoline stocks, for June averaged 229,- 
000 bpd, compared with a decline of 
297,000 bpd in June, 1958. “From the 
current level of gasoline and distillate 
fuel oil inventories, it does not appear 
that crude runs to stills for the month 
of August will follow the usual seasonal 
trend upward, but will remain at about 
the same rate as forecast for July,” the 
Bureau said. 


Use of Coal Declining 


In Great Britain 


The British Purchasing Officers Asso- 
ciation said inland coal demand in Britain 
declined by 10 million tons in 1958, 
compared with 1957, while demand for 
oil in applications where coal could be 
used showed a rise between 1956 and 
1958 of 8 million tons coal equivalent. 
“A heavy body blow also was dealt = 
coal industry,” the association said, 
the introduction of the Clean-Air Ping 
with its consequent dent in the sales of 
household coal. It also appears that ‘a 
radical change from the old. conservative 
ways must be affected if coal is to exist as 
a serious challenge to oil and nuclear 
energy in ten years’ time.” 


PETROLEUM Rerom—V ol. No. 8 

















PROCE 
i 
COLD? 


Honeywell control valves are available 
for a wide range of temperatures 

















Whether you’re concerned with minus 
450 or 1200°F, there’s a Honeywell 
automatic control valve for your proc- 
ess flow. The Honeywell valve illustra- 
ted—Series 800, Type 12 single seated 
—is designed for liquid oxygen service. 
Thoroughly degreased and sealed, it 
includes such features as: bronze bush- 
ings . . . stainless steel body and trim . . . seal-welded seat 
ring . . . low-temperature bolting . . . non-lubricated, 
Teflon-impregnated, blue asbestos packing . . . designed 
clearances for non-sticking, non-galling operation. 











For hot or cold flows . . . or other process flow conditions 
. . . Honeywell valves are available in a wide range of 


types and sizes. When you need control valves . . . con- 
tact vour local Honeywell field engineer. Write for new 
Catalog C800-1. 


MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 








Honeywell 
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KEEP YOUR INSTRUMENT AIR 


LINES DESERT-DRY. . . Get Lectrodryer— it costs 
you less to pay more. When product quality hinges on the performance of 
sensitive pneumatic instruments, it doesn’t pay to skimp on instrument 
protection. Lectrodryers give you proved drying ability, plus long-range 
dependability, and that’s why they cost somewhat more. They are designed 
generously; materials are of the best. Ask about the new Lectrodryer Budget 
Dryer. It’s built especially for instrument service, when small quantities 
of air are required. Other standard Lectrodryers are available for larger 
volumes. Contact Pittsburgh Lectrodryer Division, McGraw-Edison 
Company, 307 32nd Street, Pittsburgh 30, Pennsylvania. 


© 


e es 


ectrodryer 
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— Changing Times — 


Responding to industrial interest in 
Government’s proposed experiment with 
nuclear explosives in underground oil- 
shale deposits of West, Bureau of Mines 
plans inviting petroleur: and chemical pro- 
ducers to meeting for further discussion 
of proposal, Time and place have not 
been determined. 


Armour Chemical Division has signed 
manufacturing agreement with Chemical 
Developments of Canada, itd. Latter will 
produce many chemicals Armour previ- 
ously supplied from United States. 


Sunray Mid-Continent Oil Co. has ac- 
quired 90 percent of the stock of Suntide 
Refining Co., Corpus Christi, Texas. The 
offer to exchange one share of Sunray 
common stock for each three shares of 
Suntide common stock deposited became 
effective July 23. 


The 2,500 employes of E, 1. du Pont de 
Nemours & Co.’s Chattanooga nylon plant 
established new “world’s record” for in- 
dustrial safety by amassing more than 
28.75 million man-hours without any lost- 
time injuries. 


National Headquarters of the Western 
Petroleum Refiners Association has been 
moved to the Beacon Bldg., Suite 416, 
Tulsa. 


World’s first projected supertank ter- 
minal has been dedicated at Los Angeles 
Harbor. Union Oil Co. of. Calif.-operated 
facility is operated by one man from con- 
trol board—will unload 35,000 barrels of 
crude per hour. 


New computer center has been dedi- 
cated by Delhi-Taylor Oil Corp. at its 
40,000-bpd Corpus Christi, Texas, refin- 
ery. Magnolia Petroleum Co., Dallas, has 
completed national network of computers 
stretching from Gulf Coast to New York. 
Network will handle problems ranging 
from determining life of an oil field to 
best way to process crude oil. 


Skelly and Tidewater Oil Co.’s are talk- 
ing of proposed merger which would 
unite all phases of the two companies’ 
operations. 


Three research awards of $50,000 each 
have been made by Petroleum Research 
Fund, administered by ACS. Awards for 
use in 1959 go to Professor Michael Kasha, 
head of the Florida State University 
Chemistry Department, and Dr. Harold 
Hart, professor of chemistry, Michigan 
State University. Professor $. 1. Weissman, 
Washington University, St. Louis, gets 
third award, for 1960. 


Formation of company to make poly- 
ethylene film and film products in Hawaii 
involves Pacific Chemical and Fertilizer 
Co., Honolulu, and The Dow Chemical 
Co., of Midland, Mich. Firm, to be known 
as Hawaiian Extruders, Inc., will locate in 
Honolulu. 
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A LETTER FROM TO M. W. KELLOGG 


“We are well pleased with the 


performance of this integrated 


unit. It has performed with 


fewer startup troubles than we 


had anticipated, and it has 





h 
h 
iT 
; The above is an excerpt from the letter of acceptance 
d from The Standard Oil Company (Ohio) to The M. W. 
7 Kellogg Company for SOHIO’s recently dedicated 60,000 
s BPSD refinery at Toledo. Kellogg is privileged to have 


been able to work with Dr. Sanders and the many others 


f- 
ii 
er 
al 
mn 
in 





(Signed) F. J. SANDERS, Engineering Manager 
The Standard Oil Company (Ohio) 


demonstrated considerably more 
| operating flexibility than we 


3 had expected...” 


Cleveland, Ohio 





at SOHIO in making this highly integrated $40 million 
refinery an economic success. For those wishing to obtain 
the complete story on the project, write Kellogg for the 
SOHIO Kelloggram—a 20-page booklet devoted to the 
refinery’s engineering, construction, and operation. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company, Limited, Toronto Societe Kellogg, Paris 
Kellogg International Corporation, London Companhia Kellogg Brasileira, Rio de Janeiro 
Kellogg Pan American Corporation, Buenos Aires Compania Kellogg de Venezuela, Caracas 


August, 1959—PrTROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 


























Great things are happening 
in AutroniC® Control 




























INSERT A CARD... 
CHANGE THE RANGE 
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LOW-COST, HIGH-PERFORMANCE 
ELECTRONIC RESISTANCE THERMOMETER 


Pick a temperature range between 
—50° and 700°F., or —50° and 350°C.; 
place the corresponding range card in the 
Swartwout thermometer adapter, and the 
temperature range is set up, ready to go. 

Simple? You bet. Simplified design is 
the reason for the low price of the 
Swartwout Resistance Thermometer. It 
is also the reason for the unit’s excep- 
tional dependability. ; 

Highly sensitive, the fully-electronic 
Swartwout Resistance Thermometer tem- 
perature system is adaptable to full-scale 
temperature spans as small as 3°F. It 
can indicate, record, or control. With 
slight modification, or auxiliary equip- 
ment, it will add, subtract or average 
temperature . . . even control the ratio 
between two temperatures, or between 
temperature and another variable. 

All this is done with electronic speed. 
Data is transmitted instantaneously . . . 
no time-lag no matter where tempera- 
ture elements are located. 4 

The operational ease; functional flexi- 
bility and simplicity of the Resistance 
Thermometer are characteristic of the 
entire line of Swartwout AutroniC 
Instrumentation. 

For details on the Resistance Ther- 
mometer, request Bulletin A-706-B. The 
Swartwout Co., 18511 Euclid Avenue, 
Cleveland 12, Ohio. 


..- world teader in electronic 


erocess instrumentation 
S.A. 1999 
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Meetings Calendar 





Aug. 
23-26 


American Institute of Electrical i een Petroleum Industry 
Electrical Conference, Wilton Hotel, Long Beach, Calif. 





American 
Air Pollution, New York. 
hemical 


ne range y Rare weg University of California, Berkeley. 
Society of cal Engineers, International Congress on 




















13-18 Society, National Meeting, Atlantic City. 
16-18 ayer ee um Association, Annual Meeting, Traymore Hotel, 
ce City. 
17 Natural Gasoline Association of America, Rocky Mountain Regional 
Meeting, Gladstone Hotel, Casper. 
20-23 Petroleum Mechanical Engineering Conference, Rice Hotel. Houston. 
21-23 Workshop on Use of Passive Element Analog Computers in Oil Work 
Refinery Research, Columbia University, New York. 
21-25 t of America, Annual Instrumentation-Automation 
Conference and Exhibit, International Amphitheater, Chicago. 
22-24 Industrial Nuclear Technology Conference, Morrison Hotel, Chicago. 
23-24 Western Petroleum Refiners Association, Rocky Mountain Technical- 
Industrial Relations Meeting, Henning Hotel, ——. 
27-30 — 7 Institute of Chemical » Meeting, Hotel St. Paul, 
28-30 American Oil Chemists Meeting, Hotel Statler, Los Angeles. 
29-30 WPRA, M: ent Seminar, Western Hills Hotel, Wagoner, Okla. 
28-Oct 1 ee — Ww Society, Fall Meeting, Sheraton-Cadillac Hotel, 
etroit. 
29-Oct 1 National Association of Corrosion Engineers, Western Region Conference, 
Bakersfield Inn, Bakersfield, Calif. 
30-Oct 1 Institute of Radio and AIEE, Industrial Electronics Symposium, 
Mellon Institute, Pittsburgh. 
Oct. 
1- 2 NACE, Southeast Region Conference, Jacksonville, Fla. 
5- 8 NACE, Northeast Region Conference, Lord Baltimore Hotel, Baltimore. 
7-8 WPRA, Annual Stream Pollution and Waste Disposal Conference, 
Broadview Hotel, Wichita. 
8-9 California Natural Gasoline Association, Fall Meeting, Huntington- 
Sheraton Hotel, Pasadena, Calif. 
11-16 Society for T Materials, Pacific Area National Meeting, 
Sheraton-Palace Hotel, San Francisco. 
12-14 N Electronics Conference, Hotel Sherman, Chicago. 
20-22 American Standards Association, National Conference on Standards, 
Sheraton-Cadillac Hotel, Detroit. 
20-22 ASME-ASLE, Lubrication Conference, Sheraton-McAlphin, New York 
20-22 NACE, North Central Region Conference, Cleveland. 
23 NGAA, Southern Regional Meeting, Carlton Hotel, Tyler, Texas. 
26-28 National Lubricating Grease Institute, Annual Meeting, Roosevelt 
Hotel, New Orleans. 
28-29 Computer Applications Symposium, Morriston Hotel, Chicago. 
28-29 WPRA, Question and Answer Session on Refining Technology, Rufus 
Garrett Hotel, El Dorado, Ark. 
28-30 Society of Automotive eers, National Fuels and Lubricants 
Meeting, La Salle Hotel, ce a 
30 — South Texas Section Technical Meeting, Moody Center, Galveston, 
exas. 
Nov. 
4-6 Institute of Radio Engineers, National Automatic Control Conference, 
Sheraton Hotel, Dallas. 
9-11 American Petroleum Institute, Annual Meeting, Conrad Hilton, Palmer 
House, and Congress Hotels, Chicago. 
11-13 National Fire Protection Association, Fall Conference, Hotel Fort Des 
Moines, Des Moines. 
17-18 WPRA, Computer Conference. 
20 | -NGAA, P Plains: Regional-Meeting, Herring-Hotel, Amarillo. 
29-Dec4 ASME, Annual Meeting, Chalfonte Haddon Hall, Atlantic City. 
30-Dec4 Exposition of Chemical Industries, New York Coliseum. 
Jan. 
1960 
22 NGAA, Gulf Coast Regional Meeting, Robert Driscoll Hotel, Corpus Christi. 
Feb. 
1-5 ASTM, Committee Week, Hotel Sherman, Chicago. 
26 NGAA, Permian Basin Regional Meeting, Lincoln Hotel, Odessa, Texas. 
March 
14-18 NACE, Annual Meeting, Memorial Auditorium, Dallas 
18 NGAA, Oklahoma Regional Meeting, Biltmore Hotel, Oklahoma City. 
April 
19-21 Southwestern Gas Measurement Short Course, Drill Hall, North 
Campus, University of Oklahoma. 
20-22 National Petroleum Association, Semiannual Meeting, Hotel Cleveland 





Cleveland. 
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Cut mixer maintenance cost as much as 60% 


.. . Specify LIGHTNIN Mixers with this leakproof seal 


This mechanical seal can save you up 
to 60% of what you'd expect to spend 
on annual upkeep of a side-entering 
mixer on a big blending tank. 

It never needs adjustment—runs for 
years without attention. It eliminates 
all the costly maintenance of a packed 
stuffing box. 

At the same time, it positively stops 
troublesome drip, drip, drip—prevents 
waste of product and gives you clean, 
safe housekeeping around the tank. 

And, when the seal finally does wear 


out, it’s easy to replace—just a simple 
cartridge unit. One man can do the job 
easily and quickly, even with a full head 
of liquid in the tank. 

There are no loose seal parts you 
have to assemble—no delicate adjust- 
ments to make. The cartridge is easy 
to stock as a spare. Or you can get a 
new one from MIXxco in a hurry when 
you need it. The seal is made in all 
sizes, and in materials to suit the sim- 
plest or toughest mixing conditions. 

Biggest surprise of all is the price. 


“Lightai Mixers-— 


(1) Send us the cost-cutting facts 
on UGHTNIN Rotary Mechan- 
ical Seals—Bulletin B-111. 
We'd also like catalog informa- 
tion on these LIGHTNIN Mixers: 
(] Side entering: 1 to 25 HP 
(B-104) 


MIXCO fluid mixing specialists 


[] Top or bottom entering; 
turbine, paddle, and propeller 
types: 1 to 500 HP (B-102) 


(J Top entering propeller types: 
Ys to 3 HP (B-103) 


() Portable: Ys to 3 HP (B-108) 


([] Laboratory and small-batch 
production types (B-112) 


(-] Condensed catalog showing 
all types (B-109) 


(] Data sheet for figuring mixer 
requirements (B-107) 


Check, clip and mail with your name, title, company address to: 
MIXING EQUIPMENT Co., Inc., 164-h Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 


A seal-equipped LIGHTNIN Mixer costs 
only a few dollars more than one 
equipped with a packed stuffing box. 
Refiners everywhere are saving 
thousands of dollars yearly on mixer 
maintenance with this exclusive LIGHT- 
NIN Mixer feature. To learn how in- 
expensively you can use it to build low- 
cost upkeep into your big blending 
tanks, call in your LIGHTNIN Mixer 
representative today. He’s listed in 
Refinery Catalog. Or write us direct. 


For simplest possible maintenance, you can get 
LIGHTNIN Side Entering Mixers in a wide choice 
of corrosion-resistant materials, with gear drive 
or V-belt drive, and with mechanical seals or 
stuffing boxes to meet every service condition. 
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RIF&AID No. 2-S 
Spiral Reamer 
V,’’ to 2”’ Capacity. . . Self-Feeding for Least Effort 


Fer Smooth, Easy Reaming it has to be 


RibaID> 






RiEaID 











No. 2 

y’’ to 2” ee ” 

Siiinaly LonGrip 
Reamers 

No. 3 

%”’ to 3” No Thinned or Flared Walls 

Capacity 

Take your choic@e Spiral or“‘LonGrip”—you can’t 

beat these RIE >» Reamers. For hand ream- 


ing, you proba ly prefer the effortless self- 
feeding Spiral; #rGpower use, the ““LonGrip” 
five-fluted ream _ treated cutting edges 
. will not dig in and 
“All RIGID Ratchet 


thin or flare ie is. 
Reamers come @ apped with handle. 






Your Supply House has them. 
For smoother, faster reaming, 
order yours today. 
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\ OW COMPLETE 
AUTOMATION 


IN TANK GAUGING! 


You can eliminate hand gauging completely with the 
new Gilbarco electronic Tank Gauge because this 
gauge measures both product level and water inter- 
face. At the turn of a switch the sensing element, 
which tracks product level, will penetrate the product 
to also measure water bottom. Readings of both levels 
can be made at the tank base or remotely on a Gilbarco 
Null-Balance Receiver. Gauges already installed can 
be equipped for this dual operation quickly, easily, 
inexpensively. Write for 
full information on the 
only gauge which gives 
you complete gauging 


automation. Gilbert & Barker 
Manufacturing Co. 


ag my ro 
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Men In Industry... 





Union Oil's K. C. Vaughan 
Named New CNGA President 


California Natural Gasoline Associa- 
tion has named K. C. Vaughan president. 
Vaughan, manager of the Natural Gaso- 
line and Gas Department, Union Oil 
Co. of Calif., accepted the gavel from 
H. J. Maxwell, Standard Oil Co. of 
Calif., the retiring president. J. A. Smith, 
superintendent of gas and gasoline plants, 
Texaco, Inc., took office as vice presi- 
dent and advisory committee chairman. 

Newly elected to the Board of Direc- 
tors for a two year term were: J. B. 
Armstrong, Standard Oil Co. of Calif.; 
D. R. Arnold, Signal Oil & Gas Co.; 
L. E. Clasen, Richfield Oil Corp., Les 
Gfeller, General Electric Co.; F. H. Lacy, 
Jr., Honolulu Oil Corp.; Milton Lewis, 
Ralph M. Parsons Co.; Harvey Menard, 
Signal Oil & Gas Co.; D. E. McFaddin, 
Union Oil Co. of Calif. and E. P. Valby, 
Richfield Oil Corp. 

E. R. Millett, Jr., was reappointed sec- 
retary-treasurer of the association. 


K. C. Vaughan 





Richard D. Burt has been named tech- 
nical staff assistant; James J. Honan, 
eral operating foreman; and Bruce 

. Hawthorn, technical assistant for Sun- 
Olin Chemical Co., North Claymont, 
Del. Burt joined Olin Mathieson in 1957 
as a staff assistant for organic chemicals. 
Last year he was transferred as staff as- 
sistant to the corporation’s petrochemical 
plant at Brandenburg, Ky. Honan began 
his career with Sun as a_ laboratory 
tester in 1930. He was promoted to fore- 
man in March, 1954, the position he 
held prior to his new appointment. Haw- 
thorn has served in technical service at 
Sun’s Marcus Hook refinery since 1954. 


W. R. Wyatt has been named superin- 
tendent of Shell Oil Co.’s Weeks Island, 
La., natural gas and processing plant. 
He previously was assistant plant super- 
intendent of the Sheridan, Texas, cycling 
plant. Holder of a B.S. degree in chemi- 
cal engineering from The University of 
Texas, Wyatt joined Shell as a junior 
gas engineer at Sheridan in 1948. 


Benjamin G. Jones has been ap- 
pointed supervisor of the Research Sec- 
tion at Tidewater Oil Co.’s Avon re- 
finery near San Francisco. He previously 
held managerial and supervisory posi- 
tions, the most recent being as assistant 
to the Delaware refinery manager. 
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Robert N. Simonsen of The Standard 
Oil Co. (Ohio) has received the newly 
established F. H. Waring Award of the 
Ohio Sewage and Industrial Wastes 
Treatment Conference. This award will 
go annually to an industrial member of 
the conference based on his activity in 
the organization and for the administra- 
tion of an industrial waste treatment 
program, or for research and develop- 
ment in analytical or treatment technol- 
ogy, or for outstanding operation of an 
industrial waste treatment facility. Si- 
monsen coordinates The Standard Oil 
Co. (Ohio) current and long range pro- 
gram of pollution control work for both 
air and water. 


J. D. Nitzschke has been named super- 
intendent of American Oil Co.’s terminal 
at Providence, R. I., and R. G. MacLean 
superintendent of the Portland, Me., 
terminal. Nitzschke was formerly asso- 
ciate civil engineer at the El Dorado, 
Ark., refinery, and MacLean was assist- 
ant superintendent of the Portland 
Terminal. 


J. W. Bartlett, vice president, Special 
Projects Division, Delhi-Taylor Oil Corp. 
has retired. A 35-year veteran in petro- 
leum, he joined Delhi in 1949 and was 
elected vice president of engineering in 
1950. In 1957 he became vice president, 
Special Projects Division. 


James McDonald has been named 
assistant general manager of Tidewater 
Oil Co.’s Western Division and Clifford 
A. Phillips has been named to succeed 
him as administrative manager of manu- 
facturing. Both will headquarter in Los 
Angeles. McDonald has been with Tide- 
water since 1940 and Phillips joined the 
company in 1950. 


Robert H. Ossyra has been named a 
group leader at the Seymour, Ind., lab- 
oratories of the Research and Develop- 
ment Department, Standard Oil Co. 
(Indiana). He will head a group in de- 
veloping new solid propellants and the 
equipment used with them. 


Dr. R. T. Moravek has been named 
senior research chemist in Humble Oil & 
Refining Co.’s Research and Develop- 
ment Division, Baytown, Texas. He is 
engaged in analytical research utilizing 
colorimetry and spectrophotometry. Dr. 
Moravek has a B.S. degree in chemistry 
from St. Ambrose College and M.S. and 
Ph.D. degrees from Louisiana State Uni- 
versity. 


J. R. Barsalou has been named opera- 
tions manager at Humble Oil & Refining 
Co.’s Baytown, Texas, refinery. He is re- 
sponsible for the Process, Operating Serv- 
ices, and Maintenance and Construction 
Divisions. Barsalou has been general fore- 
man, light oil treating, and assistant head, 
Coordination Division, Baytown Refinery. 
For a year he was technical assistant to 
the manager of manufacturing, Houston. 


Gene F. Metzinger has been named 
Western District Manager for Shell 
Chemical Corp’s. new Plastics and Resins 
Division. He joined Shell Chemical after 
receiving a B.S. degree in chemistry from 
the University of Illinois in 1949. 


D. R. Moore has been promoted to 
senior chemical engineer in the Techni- 
cal Division, Humble Oil & Refining 
Co.’s Baytown, Texas, refinery. Currently 
head of the Catalytic Cracking Section, 
Moore holds a B.S. degree in chemical 
engineering from The University of Texas. 


John M. Luger has been named as- 
sistant to the executive vice president of 
Jefferson Chemical Co., Inc. His major 
responsibility will be the preparation of 
studies on the various areas of manage- 
ment. Luger joined Jefferson in 1955 as 
administrative assistant to the sales man- 
ager. 


Thomas C. Barger has been elected 
resident of Arabian American Oil Co. 
orman Hardy, president since January, 

1958, has been elected chairman of the 

board of directors. He will continue as 

chief executive officer. Also elected to 


the board was John Noble, president of 
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. Stationary Seat 


GARLOCK Mechanical Seals 


—self-contained for easy 
installation, less downtime 


ceramic, Ni 
Resist, or bronze Precision 
lapped sealing face for perfect con- 
tact with carbon ring. 


- Vibration Ring of Buna-N posi- 


tions stationary seal in a flerible 
mounting and acts as static seal. 


. Seal Ring of carbon is also pre- 


cisely lapped to match sealing face 
of stationary seat. 


. Roll type Bellows permils free 


movement of seal ring. 


. Shell, encases entire rotary unit 


and furnishes mechanical drive 
Sor seal ring. 


. Stainless Steel Spring with 


load precisely calcu 


to face 
area of seal. 


. Stop Collar, or shoulder, posi- 


jn ge lo specified operating 


Diseninasi somes aneinbioniiaenisns aeons Gabiiiomapnpetnndiesiincar al 


Garlock’s PK Mecuanipak* is designed to 
avoid excessive downtime. Self-contained, 
it can be installed simply and quickly, and 
eliminates adjustment during operation. 
Seal life is equal to many sets of conven- 
tional packings. Check these additional 
advantages: 


Leak-proof sealing. Sealing faces of 
rotating and stationary parts are precision 
lapped for perfect contact, thus preventing 
leakage. 


Elimination of shaft wear. No parts of 
the seal move on the shaft or sleeve, thus 
removing the danger of scoring or wear. 


Maximum operating conditions are 212° F 
temperature, 150 psi pressure, 2000 fpm 


shaft speed. Available in shaft sizes from 34” to 3”, PK Mecuanrpak Seals 
are another of the Garlock 2,000 . . . two thousand different styles of packings, 
gaskets, and seals for every need. Find out more by talking with your local 
Garlock representative, or write for Catalog AD-150. 


*Registered Trade Mark 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


FOR PROMPT SERVICE, contact one of our 30 sales 
offices and warehouses throughout the U.S. and Canada. 


GQarnntocx 





Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 


CANADIAN DIVISION: The Garlock Packing Co. of Canada Ltd. 
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Trans-Arabian Pipe Line Co. Barger 
joined Aramco as a geologist in 1937. 
Hardy was president of Richmond Ex- 
ploration Co. before joining Aramco in 
1951. Noble was associate general coun- 
sel of Aramco before becoming president 
of Tapline in 1956. 


E. A. Kelso has been named a senior 
research specialist for Humble Oil & Re- 
fining Co.’s Research and ge «Ty 
Division, Baytown, Texas. A. M. by, 
has been appointed a section head, 

Phillips a research specialist and T. S. 
Farmer a senior research chemical en- 
gineer. 


James A. Christensen has been 
named manager of Standard-Vacuum 
Oil Co.’s Economic 
Coordination Depart- 
ment, White Plains, 
N.Y. He joined Stan- 
vac in 1953 as assist- 
ant manager of the 
department, having 
previously served 25 
years with Esso 
Standard Oil Co. in 
New Jersey. Chris- 
tensen has a B.S. 
degree in mechanical 
engineering from 
Cooper Union, and 
took postgraduate work in chemical en- 
gineering at Columbia University. 


Frank M. Gibbons has joined Com- 

monwealth Services Inc., as supervisor of 

oil refining and petro- 

chemical consulting 

activities. He will be 

stationed in the com- 

pany’s Houston office. 

Formerly a project 

manager of refinery 

engineering and con- 

struction for Fluor 

Corporation, Ltd., he 

has also worked as a 

project engineer for 

Bechtel Corp. in a 

, similar capacity. Gib- 

Gibbous bons holds a B.S. de- 

gree in mechanical engineering from 
Brooklyn Polytechnic Institute. 


Vincent W. Suellau and Frank J. 
French have been named executive vice 
presidents of General Chemical Division, 
Allied Chemical Corp. With Allied 
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PLASTICS DIVISION: United States Gasket Company 
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How an oilman at his desk protects the fruit 
of the land. He is part farmer, part chemist, all oilman. He knows how to use oil-based 


insecticides to help keep farm produce free from destruction by aphids, nematodes, grasshoppers, 


mites and other hungry insects. He knows how important oil is to today’s highly mechanized farms. 


He knows—and so do you. The next time you hear somebody speak out against oil—tell him you're 


an oilman and proud of it. And tell him why. SHELL OIL COMPANY 
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Ingersoll-Rand MOTOR Pure 


WHEN YOUR IMPORTANT PRODUCTION 
depends on proven pumping power, you need the 
efficiency and reliability of I-R Motorpumps! Low 
maintenance and minimum down-time mean cost- 


cutting operation that continues to pay off year 
after year. 


I-R Motorpumps are always available in the widest 
range of types and sizes for every type of installa- 
tion. Capacities from 5 to 2800 gallons per minute; 
heads to 650 feet. 


Compact Motorpumps are easy to install. They 
operate in any position, save valuable floor space. 
Write today for specifications and performance data. 


Ingersoll-Rand. 


9-827 11 Broadway, New York 4, N. Y. 


For more data on advertised products, use Readers’ Service Cards, last page. 





Chemical 38 years, Suellau had been vice 
ident in charge of sales, General 
ical Division, since 1954. Previously 
he was director of sales and sales man- 
ager of the division’s industrial chemical 
products. French had been vice presi- 
dent in charge of the division’s produc- 
tion, mining, purchasing, and industrial 
service activities for the past year. He 
was previously director of purchases, 
General Chemical Division, 1952-58. 








Worthington Van Ness 


E. W. Van Ness and Mark Worth- 
ington have been elected vice presidents 
of The Ralph M. Parsons Co. Van Ness 
is manager of the Petroleum and Chem- 
ical Engineering Division and Worthing- 
ton is manager of the Cost Engineering 
Division. Worthington joined Parsons in 
1945 as chief estimator, while Van Ness 
came with the company in 1946 as a 
project engineer. Both have worked for 
other engineering and coastruction firms. 


L. A. Lohman, administrative superin- 
tendent at Shell Oil Co.’s Wood River 
refinery, retired 
August 1. He will be 
succeeded by V. G. 
Harrison, administra- 
tive superintendent at 
the Norco, La., refin- 
ery. Lohman began 
his career with Shell 
in April, 1930, as 
manager of the Per- 
sonnel and Industrial 
Relations Depart- 
ment, Wood River. 
In 1935, he was 
named assistant to Lohman 
refinery manager there. He was trans- 
ferred to Shell’s head office industrial 
relations department in 1941, and in 
1943 became assistant manager of the 
department. He returned to the Wood 
River refinery in his present position in 
March, 1946. 


Drs. William A. Cunningham and 
Howard F. Rase, University of Texas 
chemical engineering professors, have 
been elected national officers of Omega 
Chi Epsilon. Dr. Cunningham was named 
president, and Dr. Rase was re-elected 
treasurer. 


W. Alton Jones has been named 
chairman of the executive committee of 
Cities Service Oil Co., and Burl S. Wat- 
son chairman of the board and chief 
executive officer. J. Ed. Warren was 
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There probably isn’t a bigger headache in industry than spent 
sulphuric acid. 


Yet it’s a waste you can’t afford to waste . . . and rarely 
afford to salvage yourseif. 


We suggest you turn it over to pro's with the world’s largest facilities 
for regeneration of spent acid and delivery of water-white H.SO,. 


Consolidated Chemical Industries handles any processable spent 
acid wastes from lube oil, naphtha, DDT, benzene, alkylation, 
alcohol, detergent and other processes. . . and you'll be surprised 
what we can handle! 





What’s more. . . you will get back virgin acid tailor-made to your 
process strength, accurate to 1/10th of 1%. 


Give us a call if you have problems with Spent Sulphuric Acid. 


Spent Acid regeneration plants at Houston and Baytown, Tex., 
Baton Rouge, La., Hammond, Ind., and Dominguez, Cal. Sul- 
phuric Acid is also shipped from other plants at Fort Worth 
and Corpus Christi, Tex., LeMoyne, Ala., Vernon and Rich- 
mond, Cal., and Tacoma, Wash. 


STAUFFER CHEMICAL COMPANY 


380 Madison Avenue, New York 17, New York 


Prudential Plaza, Chicago 1, Illinois 636 California Street, San Francisco 8, California 
824 Wilshire Boulevard, Los Angeles 17, California P. O. Box 9716, Houston 15, Texas 


CONSOLIDATED CHEMICAL INDUSTRIES DIVISION, 6910 Fannin St., Houston 25, Texas 
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FOR 3 TO 134 INCH BRANCH CONNECTIONS 


WELD 


NEW W-S TeeLet SLASHES 
TEE COSTS 50% OR MORE! 


The new W-S TeeLet replaces conventional Tees of cast or malleable 
iron, welded or forged steel . . . requires fewer stock sizes. Available in 
sizes from % to 1%” IPS, TeeLets are fully machined from forging 
quality solid steel bars and adapt to run-pipe sizes to 36’’. They re- 
quire no additional joint strength calculations for any ASTM A-53 or 
A-106 Grade B run-pipe of Schedule 40 or 80. 

What about cost? A size-by-size comparison with conventional Tees 
shows TeeLets average less than 50 per cent of the cost you now pay. 
A WSS TeeLet, with screwed, socket-weld or butt-weld ends, requires 
no shaping, fitting, beveling or extra alignment. You can connect to 
the run-pipe at any point. Short heights mean easy inspection of the 
attachment weld or back-weld, if desired. 

A W-S TeeLet costs less to buy, less to install than anything you can 
buy or make. For complete information, prices, and names of distribu- 
tors, write: Forge and Fittings Division, H. K. Porter Company, Inc., 
Box 95, Roselle, N. J. 


FORGE AND 


a! FITTINGS DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment—DELTA- 

STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL DIVISION; 

Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD STEEL 

DIVISION ; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, 

MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.; and in Canada, Refractories, “‘Disston” Tools, “Federal” 
Wires and Cables, “Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD. 
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elected president. Three senior vice pres- 
idents elected are A. P, Frame, Charles 
S. Mitchell and George H. Hill, fr. Two 
new vice presidents elected are Erle G. 
istian and Edward L. Stauffacher. 


Phillips 

James McDonald has been named 
assistant division general manager of 
Tidewater Oil Co.’s Western Division, 
and Clifford A. Phillips has been selected 
to succeed him as administrative manager 
of manufacturing. McDonald joined 
Tidewater in 1940 as junior process engi- 
neer at the company’s former Bayonne, 
N. J., refinery. Phillips joined the com- 
pany in 1950 as associate engineer at the 
former Drumright, Okla., refinery. Since 
1956 he had been at the Delaware refin- 
ery oil manufacturing center as superin- 
tendent of crude distillation, fluid coking 
and catalytic cracking. 


J. T. Higgins has been named vice 
president, director and general manager 
of manufacturing for 
Standard Oil Co. of 
Calif., Western Op- 
erations, Inc. He 
succeeds Fred Powell, 
recently named presi- 
dent and chief execu- 
tive officer of Cali- 
fornia Chemical Co. 
Higgins will coordi- 
nate Standard’s 
manufacturing activi- 
ties at refineries in 
tai” Richmond, El] Segun- 

Higgins do and Bakersfield, 
Calif., and at the new refinery under 
construction near Honolulu. A 1928 
graduate of Stanford University, he 
joined Standard in 1929 as a specialist 
with its California Research Corp., El 
Segundo. 


John W. Miller has been appointed 
vice president of International Refineries, 
Inc., Wrenshall, 

Minn., in addition to 

his present duties as 

general manager. 

Miller joined Inter- 

national Refineries 

about a year ago and 

was recently ap- 

pointed to the board 

of directors. Before 

joining International 

he was export sales 

manager for Creole 

: Petroleum Corp., 

Miller New York. He had 

also worked in a number of engineering 
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66NO SHUTDOWN WHILE CUTTING 
INTO THE LINE with a WmSon-Hillco 
Tapping Machine. When the tap is com- 
pleted, Williamson Stopples plug the line 
temporarily while the flow continues through 


Offering years of research and experience in hot tap operations 


Machines also available 


A ten 


a by-pass. You can make repairs, replace 
piping, connect process units and booster 
stations, install fittings, extend or abandon 
piping. It’s all done without shutdown and 
WITH COMPLETE SAFETY! 99 


LD Willicmvon.l we. 


P. O. BOX 40 TULSA 2, OKLAHOMA 


REPRESENTATIVES AROUND THE WORLD 
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and managerial positions since 1934 with 
Standard Oil . of Louisiana, Baton 
Rouge, and Standard Oil Development 
Co., Bayway, N. J. 
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Right foreground: Nelson 
Class 1041, oil-immersed, 
4160 volt motor starters 


Left background: Nelson 
Class 497, factory-assem- Haynes Postgate 
bled switchrack, 480 volt 
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Nelson Class 497 switch- 
rack with explosion-proof 
starters 


Nelson 2000 KVA, double front, 
unit substation (explosion-proof) 


Phillips Chemical Doubles 
Plant Capacity 


Editors of a leading magazine recently published a six page 
article on how Phillips Chemical doubled the production capacity 
of its Plains Synthetic Rubber Plant. They told how it was done 
and stressed the importance of selecting quality equipment to 
assure a high degree of reliability. In addition to the equipment 
pictured Nelson furnished such vital equipment as motor control 
centers, explosion-proof circuit breakers, combination starters, 
control stations and lighting panels. 

Nelson takes pride in building quality into every job. If you 
are looking for a source of electrical control equipment that puts 
pride of workmanship above all, may we suggest you contact your 
Nelson Sales Representative. Offices are located in principal 
cities throughout the United States. 


P.S. If you would like a print of the article mentioxed please 
send your request to the factory. It will be mailed promptly. 


At Nelson .. . . quality comes first! 


NELSON $Zcdecc MANUFACTURING CO. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Donald F. Haynes, manager of Hum- 
ble Oil & Refining Co.’s Crude Oil De- 
partment, has retired. He will be suc- 
ceeded by James C. Posgate, who has 
been assistant manager of the department 
since January. Haynes started his service 
with Humble in 1918. Posgate joined 
Humble in 1933 in the Production De- 
partment, Gladewater, East Texas Divi- 
sion, and has since held a number of 
executive positions. 


Dr. Guy Jorquera, a member of The 

Lummus Co.’s New York office Process 

Department, has re- 

ceived a gold medal- 

lion from the Chilean 

Institute of Chemi- 

cal Engineers, of 

which he is the 

> founder and the or- 

© ganization’s first 

president. Mounted 

on a leather plaque, 

the medallion is in- 

scribed “‘To our 

founder and first 

president 1933—with 

Jorquera gratitude.’’ Since 

1944, Jorquera has been a member of 

AIChE, CIChE’s American counterpart. 

He holds M.S. and Ph.D. degrees in 

chemical engineering from Oregon State 
University. 


Charles B. Sipple has been named 
chief refinery engineer, Mobil Oil Co., 
East Chicago refinery. A graduate of 
Rose Polytechnic Institute, he was for- 
merly assistant operating superintendent 
and held various other positions in the 
Operating Department during his 22 
years with the refinery. 


J. Howard Olehy has been elected 
vice president of Petroleum Chemicals, 
Inc. He was formerly general manager 
of manufacturing with New Orleans 
headquarters. 


Shaikh Hafiz Wahba, Saudi Arabia's 
ambassador-at-large to the Arab world, 
and Shaikh Abdallah H. Tariki, the 
country’s director general of petroleum 
and mineral affairs, have been elected to 
the board of directors, Arabian Ameri- 
can Oil Co. Hafiz Wahba has had a long 
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You’re looking at the 
newest thing in valves... 


STOCKHAM’S NEW WEDGEPLUG* 
“O-SEAL” VALVE 


Two Teflon** “O” rings in the plug give 
constant vapor-tight shut-off ...to give you 
double assurance of double savings 

on operating and maintenance costs. 





0 LUBRICATION 


‘Patented 
“Teflon 
DuPont Trademark 





HOW TEFLON “O” RINGS WORK The two Teflon 
“O" rings are inserted in dovetail grooves machined 
on the face of the plug. These “O" rings seat on the 
raised body seats when the plug is in closed position. 


CONSTANT VAPOR-TIGHT SHUT-OFF This 
sealing effect of the “O" rings gives absolute shut-off 
in all cases—shut-off that remains permanently “bubble 
tight.” The Teflon “O” rings are chemically inert, prac- 
tically frictionless, and will not cold flow. 


TESTS PROVE POSITIVE SHUT-OFF 

Hundreds of tests of this new valve in all types of 
services have failed to make it leak. Performance has 
been remarkable. In every case, the valve held “bubble 
tight" because of the pressure seal effect of the “O” 
rings. 


» OTHER OUTSTANDING ADVANTAGES 


Non-Lubricated—no costly maintenance necessary «+ 
Provides Double-Block and Bleed in most services «+ 
Quick, Easy Operation—won't stick or bind + Double 
Seating for Double Safety—Ground metal-to-metal seat 
provides shut-off in case fire burns out “O" rings * No 
Product Contamination «+ Protected Seats 


RECOMMENDED USAGES Stockham's new “O-Seal” is 
recommended for all general purposes—air, gas, water, steam, 
propane, hydrocarbons,.etc., as well as for hard-to-hold ser- 
vices. Recommended for temperatures from minus 300°F to 
400°F and not exceeding 720 psi. 


Available in carbon and alloy steels, 2” - 12” sizes, 150 and 
300 Ib. pressures. Three port openings—40%, 70%, full round- 
wrench, handwheel, gear, and motor operated. 
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x-ray inspection. 

mass spectrometer testing. 
magnetic particle inspection. 
penetrant dye checking. 


See Sweet's Catalog 
File and Chemical 
Engineering Catalog 


Call or write for a 
consultation with a 
trained KOVEN repre- 
sentative and send 
for Bulletin #550 


~ 
AK 


ew 
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Koven equipment in all metals and alloys includes 
High pressure vessels built to A.S.M.E. Codes; extrac- 
tors; mixers; stills; kettles; tanks; stacks; breechings 
hot transfer lines; large diameter fabricated piping 
and plate exhaust ducts; shop and field erected storage 
tanks 

SPECIALISTS IN INTRICATE FABRICATION 

USING: STAINLESS STEEL ALUMINUM 

* MONEL - NICKEL * INCONEL + ALL CLAD 

MATERIALS + NICKEL PLATED STEEL 


Fabrication to all A.'S.M.E. Codes 


FABRICATORS | 


SK 
PX ore v~ FABRICATORS. INC. 


93-P East Dickerson Street, Dover, New Jersey 


For more data on advertised products, use Readers’ Service Cards, last page. 
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career in the diplomatic service of audi 
Arabia. Abdallah Tarika has been active 
in Arab League oil affairs and headed 
the Sudi Arab delegation to the Firs 
Arab Petroleum Congress in Cairo re 
cently. 


Powell Shiffler 


Fred Powell has been named to head 
Standard Oil Co. of Calif.’s activities in 
the chemicals field as president of Cali- 
fornia Chemical Co. He will have over- 
all responsibility for Standard’s chemical 
industry operations, with W. H. Shiffler, 
vice president. Powell has been vice 
president, Standard Oil Co. of Callif., 
Western Operations, Inc. Shiffler has 
been a vice president of California Re- 
search Corp. since 1945. 


Lawrence C. Hamlin, executive de- 

velopment advisor, Standard-Vacuum Oil 

Co., has been ap- 

See. pointed regional vice 

™ president, White 

| Plains, N. Y., with 

| responsibility for Far 

East operations. He 

| will coordinate com- 

pany interests in 

Japan, Korea, the 

Philippines, Hong 

Kong, Taiwan, Viet- 

Nam, Cambodia, 

Hamlin Laos, Thailand, Ma- 

laya and Singapore. Holder of a B.A. 

degree from Hiram College and a B.S. 

degree from M.I.T. Hamlin joined 
Standard-Vacuum in 1936. 


W. B. Marshall, Jr., professor of 
chemical engineering and associate dean 
of the University of Wisconsin College 
of Engineering and associate director of 
Wisconsin’s Engineering Experiment Sta- 
tion, has received AIChE’s 1959 Profes- 
sional Progress Award. The $1,000 award 
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NEWPORT NEWS BUILT two 39’-7” horizontal gas scrubbers, such as this, for J. F. Pritchard 
& Co. They were made of ASTM-A212 Grade B fire box steel, with structural mesh steel interiors. 


Gas scrubber made of 27: steel 


Newport News builds almost any type 
of pressure vessel and other heavy process equipment 


Here is one of two horizontal gas 
scrubbers recently built for an oper- 
ating pressure of 1800 psi at 300°F. 

Newport News made both vessels 
from fire box steel, 27% inches in 
thickness. We formed and automatic- 
ally welded this steel into sections 
having a diameter of only 4 feet. 

Rolling thick steel to this small 
diameter...no easy accomplishment, 
as you probably know .. . demon- 
strates the sort of jobs Newport 
News takes in stride. 

Almost any type of heavy process- 
ing equipment is readily constructed 
by Newport News in a 225 acre plant 
comprising huge, fully equipped fab- 
ricating and machine shops, foun- 
dries, forge and die shops, heat 
treating and allied equipment as well 
as complete test facilities. 

Newport News shop erection of 
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fabricated units helps to speed as- 
sembly at your plant site. 

Get a bid from Newport News on 
your present or future projects. Get 
the benefit of specialized production 
techniques. Look over the many 
ways in which Newport News can 
help you ... write for “Facilities and 
Products”, a very interesting book- 
let. It’s yours for the asking. 


ENGINEERS Desirable posi- 
tions available at Newport News for 
Designers and Engineers in many 
categories. Address inquiries to Em- 
ployment Manager. 


ROLLING 2%” STEEL for gas 
scrubbers. The steel, in a hot condi- 
tion, was formed on the heavy bend- 
ing equipment shown here. It will 
cold roll mild steel up to 3 inches 
thick, and will hot roll any grade of 
steel up to a thickness of 5 inches. 


Shipbuilding and 
Dry Dock Company 


Newport News, Virginia 


For more data on advertised products, use Readers’ Service Cards, last page 














THROUGHOUT THE WORLD 
A. P. GREEN 


ad 2 Green 
REFRACTORY 
PRODUCTS 


For more.data on advertised products, use Readers’ Service Cards, last page. 


Serves the Petroieum Refining Industry 
with a Complete Line of 


High Quality Refractory Products 


The petroleum industry, 
throughout the world, relies 

on A. P. Green high quality 
refractories for dependable 
service in thermal and catalytic 
cracking units, heaters, boilers, 


stacks, et cetera. 


A world-wide network of A. P. Green 
distributors with engineers experienced 
in petroleum refining is always 

ready to help you select the right 
refractories to do the best possible 
job...at the lowest cost. For 

one dependable source of a com- 


plete line of refractories write... 


A. P. GREEN FIRE BRICK COMPANY 


Mexico, Missouri, U. S. A. 

PLANTS: Mexico, Mo. * Woodbridge, N. J. * Sulphur Springs, Texas * Jackson, Oak 
Hill, South Webster, Ohio - Climax, Philadelphia, Pa. * Troy, Idaho + Pueblo, Colo. 
Macon, Ga. 

In Canada: A. P. GREEN FIRE BRICK COMPANY, LTD. Toronto 15, Ontario 

In England: LIPTAK, LTD. London, England 

Distributors in the Principal Cities of the World 
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Men... 


and certificate, sponsored by Celanese 
Corp. of America, is given annually to a 
chemical engineer in recognition of “out- 
standing progress in the field of chemical 
engineering.” 


Raun 
M. David Haynes has been named 


assistant manufacturing manager of Tide- 
water Oil Co.’s Eastern Division and E. 
L. Raun has been appointed refinery 
superintendent at the Delaware refinery 
to succeed him. Haynes started with 
Tidewater as a development engineer in 
the Research and Development Depart- 
ment at the former Bayonne, N. J. re- 
finery. Raun started as a process engineer 
at the Bayonne refinery in 1934. 


E. C. Winegartmer has been promoted 
to senior research chemical engineer in 
Humble Oil & Refining Co.’s Research 
and Development Division, Baytown, 
Texas. He is engaged in research on cor- 
rosion. Winegartner has a B.S. degree in 
metallurgical engineering from Ohio 
State University. 


William B. Cleveland has been 
elected a director of Standard-Vacuum 
Oil Co. He became manager of Creole 
Petroleum Corp.’s Amuay refinery in 
1956, and the following year was a di- 
rector of Carter Oil Co., Tulsa. He re- 
turned to Caracas as a director of Creole 
in 1958, and has resigned from that com- 
pany to take up his new assignment. 


Ike D. Hall has been named adminis- 
trative manager at Humble Oil & Refin- 
ing Co.’s Baytown, Texas, refinery. He is 
responsible for the Coordination, Ac- 
counting, Plant Protection, Employee Re- 
lations and Medical Divisions. Hall has 
been with the Technical Division at Bay- 
town since 1936. For several years he has 
been assistant head of that division. 


Walker Lee Cisler, president of De- 
troit Edison Co., has been named to lead 
ASME. Cisler heads a slate of four vice 
presidents and three directors recently 
chosen by the Society’s nominating com- 
mittee. The new officers will be installed 


in December at the Atlantic City national | 


meeting. 


Morris Preidikman has been named | 


assistant process engineer in Vickers Pe- 
troleum Co.’s Technical Division, Wich- 


ita. His major responsibilities will in- | 
clude plant modernization and expansion | 


August, 1959—PetroLeuM REFINER 


NEW NEW 


TYPE ¥ The economy 
cable, Type T Dekoron Multicouple 
Cable consists of insulated, numbered and 
twisted wires covered with 90% closed 
No. 30 cotton braid and outer sheath 
of .050” thick 105°C PVC. Moisture and 
chemically resistant; approved for direct 
burial. Can be installed without 
conduit, or with smaller 
conduit when necessary. 


TYPE A 


Same construction as 
Type T, above, except has outer 
covering of modified 
square lock galvanized 
steel armor overall which 
shields cable, serves as 
conduit and provides 
crush resistance with 
great fiexibility. 


Type AT Dekoron 
Multicouple Cables incorporate 
all advantages of Types A 
and T. Consists of armored 
Type A sheathed with .050” 
thick 105°C PVC. Moisture, chemical, 
and high crush resistance. 
Approved for direct burial or installation 
without conduit in open racks. 








SKOROIN] 


MULTICOUPLE EXTENSION WIRE 


Dekoron multiple pair harness of thermocouple 
extension wire is available now in three constructions, 
each in either Iron-Constantan or Chrome-Alumel. 
All are guaranteed to meet or exceed ISA specs 

for standard grade extension wire. 


And — equally important — all are designed 

to drastically reduce thermocouple extension wire 
costs. Dekoron Multicouple Extension Wire 
reduces installation and maintenance time . . . often 
cuts initial material costs... 





always lowers installed costs. 


A-116A 


® 
products QUALITY + RESEARCH + SERVICE 


SAMUEL MOORE & COMPANY 


DEKORON PRODUCTS Division . 


MANTUA, OHIO 


For more data on advertised products, use Readers’ Service Cards, last page. 233 























RAIN OR SNOW 
CAN MAKE 
CATWALKS 
DANGEROUS 





Walkways, catwalks and treads 
made of solid wood, metal or 
other material can collect snow, 
rainfall, grease or oil and become 
dangerously slippery. 

But these walking surfaces, 
made of an open mesh of metal 
bars on edge, cannot collect these 
substances, leaving the surface 
always clean, dry and tractional 
for safer access to high places. 

As founders of the grating in- 
dustry, the Irving Company can 
draw upon over half a century of 
experience to supply you with 
quality grating products for cat- 
walks, treads and other practical 
and economical uses. 


“A FITTING GRATING 
FOR EVERY PURPOSE” 


Write for our 
General Grating Catalog. 


IRVING SUBWAY GRATING CO., Inc. 
Originators of the Grating Industry 


Offices and Plants at 
5090 27th St., LONG ISLAND CITY 1, W. Y. 
1890 10th St., OAKLAND 23, CALIFORNIA 
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at the firm’s Potwin, Kan., refinery. 
Preidikman was formerly in pilot plant 
development work for the Gordon Lacey 
Chemical Product Co., New York. 


Dr. Alex G. Oblad, vice president in 
charge of research and development, The 
M. W. Kellogg Co., 
New York, has been 
awarded an honorary 
D.S. degree by Pur- 
due University in 
recognition of his | 
accomplishments as a | 
scientific director of 
research, author, and 
industrial executive. § 
With Kellogg since ; 
1957, he holds B.S. 

0} 
and M.S. degrees —_ 
from the University of Utah and a Ph.D. 
degree from Purdue University. Active 
in many professional and honorary or- 
ganizations, Dr. Oblad currently is man- 
aging editor of publications of the Di- 
vision of Petroleum Chemistry, ACS, and 
chairman, Division Officers Group, ACS. 


W. L. Culbertson has been named 
manager of Phillips Petroleum Co.’s Nat- 
ural Gasoline Department. He joined 
Phillips in Oklahoma City in 1939, just 
after graduation from Kansas State Uni- 
versity. Culbertson has been assistant 
manager of the department since 1956. 


Ole Berg, Jr., has been named execu- 
tive vice president of Sunland Refining 
Corp., and a member 
of the board. He be- 


gan his career with 


| Union Oil Co. of 
| Calif. in 1921, and 
| eventually became 
| vice president. In 


1948 he joined Brit- | 
ish-American Oil Co., % 
of which he became 
president in 1951, and 


was also president of 


the British- American 
Oil Producing Co., Dallas. Berg is a 
member of API. 


Morris Preidikman has been named 


| assistant process engineer in Vickers Pe- 


troleum Co.’s Technical Division. His 
major responsibilities will include plant 
modernization and expansion at the Pot- 
win, Kan., refinery. Preidikman formerly 
did pilot plant development work for 
Gordon Lacey Chemical Product Co., 
New York. 


Norman Alpert, Earl Vincent Clark 
and Newbold O. Cross have joined 
Esso Research and Engineering Co. Dr. 
Alpert had been associated with Texaco, 
Inc., as a group leader in fuels research. 
Clark was with Dewey & Almy Chemical 
Co. for four years, and Cross was with 
Esso Standard Oil Co., for nine years. 


234 For more data on advertised products, use Readers’ Service Cards, last page. 


William W. Sellew, Jr., has beer 
elected chairman of the board of direc- 
tors, Western Petrochemical Corp. A 
partner in the investment firm of G. H. 
Walker, he is a graduate of Amherst 
College and Columbia University. 


Ernest Fruehauf has been named a 
project chemical engineer at the Whiting 
Laboratories of Standard Oil Co. (Indi- 
ana). Before joining the firm in 1952, he 
received a B.S. degree in chemical engi- 
neering from the University of Wisconsin. 


Dr. Alan Schriesheim has been ap- 
pointed a research associate for Esso 
Research and Engineering Co., Linden, 
N. J. A member of the Process Research 
Division, he does exploratory research 
on catalysis. Before joining Esso Re- 
search in 1956, he was with the National 
Bureau of Standards. 


J. Frank Drake has resigned as an ac- 
tive member of Gulf Oil Corp.’s board 
of directors. In recognition of his 40 
years’ service, the board designated him 
director emeritus, the first such title con- 
ferred by the company. 


Robert D. Bent has been named gen- 
eral manager of manufacturing for The 
Atlantic Refining Co. Formerly assistant 
general manager of the department, he 
joined Atlantic in 1935. 


— Deaths — 


Martin Frisch, vice president and di- 
rector of advanced engineering, Foster 
Wheeler Corp., died June 16. Born in 
Hungary in 1899, he came to the United 
States in 1909, and received a mechanical 
engineering degree at the University of 
Illinois in 1921. He joined Foster 
Wheeler in 1929 where he was succes- 
sively chief engineer, Pulverizer Division; 
chief engineer, Steam Division; director 
of engineering and development; vice 
president and chief engineer; general 
manager; Equipment Division and direc- 
tor of advanced engineering. 


James H. Hibben, 62, a leading chem- 
ical consultant and chief of the Chemical 
Division, Tariff Commission, died June 
15 at George Washington University Hos- 
pital, Washington, D. C. He had been a 
fellow of the International Education 
Board at Paris, a National Research Fel- 
low at Princeton University, Consultant 
to the Bureau of Standards and to vari- 
ous chemical industries, and a member 
of the research staff of the Geophysical 
Laboratory, Carnegie Institution of Wash- 
ington. 





Now turn to Page 236 
and read “Suppliers 
Notes” to keep informed 
about those who supply 
and service the industry. 
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PRECISION CONSTRUCTION 


Worker recruiting and training . . . special safety 
programs . . . on-the-spot solutions to pressing prob- 
lems . . . these and other extras are included in 
Procon service. Applying such intangibles to con- 
struction of petroleum, chemical and petrochemical 
plants is the specialized function of Procon. Modern, 
efficient construction techniques form but.a part 
of the precision construction system developed by 
Procon. That is why a Procon-built plant can be 

eff [)s depended upon to more than meet specifications. 

® 


PROCON Jrvyeace’ 


1111 MT. PROSPECT ROAD. DES PLAINES, ILLINOIS. U.S.A, 
PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO, CANADA 
PROCON (GREAT BRITAIN) LIMITED, LonooN. w. Cc. 2. ENGLAND 
PROCON INTERNATIONAL &.A., SANTIAGO DE CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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Charles H. Creasser has been named 
vice president in charge of manufactur- 
ing, Walworth Co. He will be responsible 
for activities of the firm’s four plants. 
Creasser joined Walworth from Combus- 
tion Engineering Corp. He had been 
general manager of that firm’s East Chi- 
cago, Ind., and Chicago, Ill., Raymond 
Division. Before joining Combustion En- 
gineering, Creasser spent three years as 
an officer in the Army during World 
War II. 


Stanley C. Hope has been elected to 
the board of directors, Nylok Corp., 
Paramus, N. J. He retired last year as 
president, Esso Standard Oil Co., with 
which he spent his entire business career, 
including several years as president of 
Gilbert and Barker Manufacturing Co., 
a Standard affiliate. Hope is president 
of the National Association of Manu- 
facturers, and chairman of the Automo- 
tive Safety Foundation. 


James K. Ames has been appointed 
manager of field sales, Colton Chemical 
Co., division of Air Reduction Co., Inc. 
Ames will maintain headquarters in 
Cleveland, and will direct the field sales 
force. He joined Colton as a technical 
service representative in Cleveland. In 
1958, he became Cleveland central dis- 
trict manager. Before joining Colton, 
Ames was a chemist with Willard Stor- 
age Battery Co. 


Earl Martin has been named branch 
manager, Houston office, The Cooper-Bes- 
semer Corp. He will be in direct charge 
of both application and sales of Cooper- 
Bessemer compressors and engines, and 
will be directly responsible for the oper- 
ation of regional warehouse facilities. A 
graduate of the University of Kentucky, 
Martin was with Foxboro Co. and Rock- 
well Manufacturing Co. before joining 
Cooper-Bessemer. 


John Moxon has been elected presi- 
dent of The Carpenter Steel Co., Read- 
ing, Pa. Formerly executive vice presi- 
dent, he was associated for 14 years with 
Guaranty Co., New York, and the former 
Guaranty Trust Co., New York. With 
Carpenter since 1944, he is a member 
of the board, a position he holds with 
several other companies. Moxon began 
his career in 1915. 


Thomas F. Haskins, supervisor of the 
Accounts Payable Department, has been 
named senior buyer of Rockwell Manu- 
facturing Co.’s General Purchasing De- 
partment. 

He joined Rockwell in 1950 as assist- 
ant manager of the Rockwell Acceptance 
Corp. and was promoted to his most 
recent position in 1952. Haskins gradu- 
ated from Duquesne University with a 
B.S. degree in business education and 
from the University of Pittsburgh with a 
master’s degree. 


Gabriel C. Danch has been named 
manager, Washington Office, U. S. In- 
dustries, Inc. He was previously with 
Ryan Aeronautical Co. as representative 
in charge of all business activity in Wash- 
ington. He assisted in the formulation 
and execution of military sales programs 
and negotiated contracts in the aircraft 
and electronics fields. Before that, he had 
been Ryan’s executive assistant to the 
director of Engineering. 


Fred O. Snyder has been appointed 
manager of Worthington Corp.’s District 
Sales Office, Cincinnati. A chemical En- 
gineering graduate of Case Institute of 
Technology, he joined Worthington in 
1941. After service with the U. S. Navy 
during World War II, he returned to 
the company’s Cleveland Office in 1946 
as an application engineer. Before his 
promotion he was a sales representative 
in the Cleveland area. 


John D. Weber has been elected vice 


president of The Swartwout Co., Cleve-— 


land, and manager of the AutroniC Con- 
trol Division. He has been manager of 
marketing and manufacturing of the 
AutroniC Control Division for 18 
months. Before joining Swartwout, We- 
ber was marketing manager of the In- 
dustrial Instrument Division, Texas In- 
struments, Inc. He is a graduate of the 
U. S. Naval Academy. 


Harold A. Harty, advertising and sales 
promotion manager for Wolverine Tube 
Co., has been elected chairman of the 
board, National Industrial Advertisers 
Association. He was president of the In- 
dustrial Marketers of Detroit Chapter in 
1947-48 and 1957-58. At the same time, 
he was on the board of directors, NIAA. 
Recently, he was chairman of the In- 
dustrial Advertising Research Institute 
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If you have the problem of increasing 
octane rating and production in your existing 
equipment, investigate the unique performance 
of Sinclair-Baker RD 150 Platinum Reforming Catalyst. 
Its efficiency in producing important yield increases 
at high octane levels is a matter of record. The 
long period of RD 150 operation is unmatched by any 
other catalyst. . . further, it is regenerative in situ! 
Cost is sharply reduced to lowest level. 


Higher octane levels and 
longer catalyst life... 


...merely by replacing with 


Platinum Catalyst 


fee eT 
——————— USTRIAS: 
Ake LIN 
ENGELAAS 


Ss: 

auueutive er7ts* & 
w JERSEY - 

ASTOR STREET ° NEWARK 2. NE CHEMICAL 
113 By 

DIVISION 


DOMESTIC DIVISIONS:AMERICAN PLATINUM & SILVER DIVISION, AMERSIL QUARTZ DIVISION, BAKER CONTACT DIVISION, BAKER DENTAL DIVISION, BAKER SETTING DIVISION, 
EAST NEWARK INDUSTRIAL CENTER, HANOVIA LAMP DIVISION, HANOVIA LIQUID GOLD DIVISION, IRVINGTON -BAKER 
RESEARCH AND DEVELOPMENT DIVISION, H. A. WILSON DIVISION. 
LTD. TORONTO, ENGELHARD INDUSTRIES OF QUEBEC, LTD MONTREAL, ENGELHARD INDUSTRIES, LTO 
LONDON, ENGELHARD INDUSTRIES A. G. ZURICH, ENGELHARD INDUSTRIES PTY., LTO. MELBOURNE, SOCIEDAD SURAMERICANA DE METALES PRECIOSOS &. A. BOGOTA, 
INDUSTRIE ENGELHARD S.P.A. ROME, ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, LTD. JOHANNESBURG. ASSOCIATED COMPANIES: ACME TIMBER INDUSTRIES LTO., 
SOUTH AFRICAN FOREST INVESTMENTS LTO., SOUTH AFRICA, AZOPLATE CORPORATION, CHARLES ENGELHARD, INC., NUCLEAR CORP. OF AMERICA, INC., U.8.A. 


BAKER PLATINUM DIVISION, CHEMICAL DIVISION, 
REFINING DIVISION, D. E. MAKEPEACE DIVISION, 
COMPANIES ABROAD: ENGELHARD INOUSTRIES OF CANADA, 


NATIONAL ELECTRIC INSTRUMENT DIVISION, 
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OUTSELLS 
THEM ALL ; 


HERE’S WHY 


2% to 1 ratio — guide length to guide 
diameter—prevents galling and hanging up. 


High thermal expansion rate of sleeve 
guide and low thermal expansion rate of 
hardened stem retainer eliminates binding 
and galling even at elevated temperatures. 


Sleeve guide provides solid baffle between 
body and bonnet, shielding spring from 
lading fluid. 


Hardened stainless steel optically lapped 
flat disc — self aligning for maximum 
tightness. 


Double universal ball joint 
from stem to disc for self 
alignment — eliminates 
effects of spring, tempera- 
ture and piping distortion. 


Stainless steel ‘‘BALAN- 
SEAL’’ bellows nullifies 
effect of back pressure 
and isolates internal work- 
ing parts from lading fluid. 


Cone-shaped disc holder 
directs flow away from 
guiding surfaces and forms 
fixed secondary orifice 
with single blowdown ring 
control for built-in 
capacity. 


| 


Farris full nozzle Safety-Relief Valves 


Simplicity in design, safety in operation... what 


more can you 


ask of a Safety-Relief Valve! The patented design features shown 
in this Farris valve have been standard for more than a decade. It’s 
the ideal concept of a trouble-free, safe, safety valve, free from 


inventory and design change problems since 1945. It’ 


design in full nozzle safety- 


s the preferred 


Suppliers .. . 





Projects Council. Harty has managed aq- 
vertising for the Wolverine Tube and 
Calumet Divisions of Calumet Divisions 
of Calumet & Hecla, Inc., since 1946. 


COOPER-BESSEMER, S. A., has named 
Harry A. Cecsarini European manager. 
An engineering graduate of Ohio State 
University, Cecsarini joined Cooper- 
Bessemer in 1949. He will headquarter 
- pend offices, The Hague, Nether- 
ands. 


METAL SERVICES, INC., Beaumont, Texas, 
has appointed Cooper F. Hawthorne vice 
president and general manager. Formerly 
vice president and 

general manager of 

Nowery J. Smith Co., 

Houston, he studied 

petroleum and chem- 

ical engineering at 

The University of 

Texas. Hawthorne 

was in the Air Force 

as a reserve officer 

from 1941-46, and as 

a regular officer from 

1947-54. He is a 

member of NACE Hawthorne 
and the Affairs Committee, American 
Hot-Dip Galvanizing Association. 


GENERAL AMERICAN TRANSPORTATION 
CoRP.’s Paul Talmey, director of research 
and development, has been elected to the 
board of directors. He began his career 
in 1930 after graduating from Yale Uni- 
versity, where he majored in physics, 
mathematics and chemistry. Since 1954 
he has been a director of Fuller Co., a 
General American subsidiary. 


KEASBEY & MATTISON CO., Ambler, Pa., 
has named S. R. MacWhinney merchan- 
dising manager of asbestos-cement pres- 
sure pipe. Asbestos-Cement Pipe Division. 
He joined K&M in 1956 as a general 
line salesman, Chicago district, Mac- 
Whinney was formerly with Paige & Hill 
Homes, Inc., as a sales project engineer. 


TRUCK & TRACTOR EQUIPMENT, LTD., 
Dixie (Toronto), Ont., has been ap- 
pointed a distributor for Bucyrus-Erie 
Co., and Bucyrus-Erie Co. of Canada, 
Ltd. Territory covered includes Southern 
and Northeastern Ontario. 


COOPER-BESSEMER INTERNATIONAL CORP. 
has named Leopold A. Ffrench sales rep- 
resentative. A graduate of Rice Institute, 
he holds a chemical engineering degree. 
Ffrench was formerly with Clark Bros. 
Co. as a sales engineer. 


relief valves for the process 


Detailed information for the 
industry. selection and sizing of all 
Farris process safety-relief 
valves is in Catalog FE-118. 
Sent to you on request. 
ENGINEERING CORP. 
536 Commercial Avenue, Palisades Park, N.J. 


Texas Plant: 5405 Clinton Drive, Houston 20 
affiliates: FARRIS FLEXIBLE VALVE CORP. © FARRIS PICKERING GOVERNOR CO., INC. © FARRIS ENGINEERING LTD., LONDON, ENGLAND 


THE CARPENTER STEEL CO’s. Alloy Tube Di- 
vision, Union, N. J., has named Paul 
E. Kelly manager of sales, Selden E. 
Doughty, manager of technical services, 
and Griffin M. Stabler manager of 
production. Kelly, formerly assistant man- 
ager of sales, joined Carpenter as a 
salesman in 1945. Doughty, previously 
production manager at the Union plant, 
joined the firm in 1946 as a metallurgist, 
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= reaped: 


that NO fitting is too good 
if it keeps your plant in operation 


A tube fitting is small in size but large in impor- 
tance when you consider that the most minute 
leak in a system can cause the shutdown of a 
multi-million dollar plant. Swagelok Tube Fittings 
represent more than a mechanical necessity. 
They are an investment in security...the type 
of solid security which results from the use of the 
finest fittings assuring constant trouble-free, 
leak-proof operation. 


Crawford Fitting Company + 884 East 140th St. « Cleveland 10, Ohio 
Crawford Fittings (Canada) Ltd., Niagara Falls, Ontario, Canada 











An INTELLIGENT ENGINEERING APPROAC 


@ An intelligent engineering approach to wire cloth and screen 

requirements pays dividends. Cleveland Wire Cloth, knowing alloy, 

tolerances, openings, crimping and tightness of weave, study the mate- 

rials being processed, processing conditions and the end results before 

specifying any wire cloth. They may select from hundreds of unsurpassed 

quality cloth in stock, or if necessary, will weave a screen for your needs. 
Contact Cleveland today for an intelligent 
engineering approach to your wire cloth 
and fabricated screen problems. Ask for 
Bulletin No. 10. 











“PYROMETEERS 


PYROMETER ENGINEERS, BUYERS, EXECUTIVES 


attending the CHICAGO ISA Show 
we invite you to our BIG PARTY 








PALMER HOUSE (2/477 
SUPPLY Co 
HOTEL } 


* 2 NIGHTS... * 15 Piece Orchestra—Dancing 
Tues., Sept. 22 and Thurs., Sept. 24 


* See our Gigantic Floor Show 
* Big Bar—tThe finest liquors * Beautiful Girls—Side Attractions. 


9:00 P. M. TILL 2:00 A.M. 


See Our Booth . . . Number 252 Chicago International Amphitheater 
Write for invitation 


* Big Buffet Supper 





World’s largest manufacturer of Pyrometer and Thermocouple Extension Lead Wire 


INDUSTRIAL PYROMETER ‘comany 


ALTON, ILLINOIS, U.S.A. 
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was named chief metallurgist in 1953, 
and became production manager in May 
1954. 

Stabler, formerly plant superintendent, 
succeeds Doughty as manager of produc- 
tion. He joined Carpenter in 1951 as as- 
sistant purchasing agent, and in 1953 
formed the Tube Division’s Industrial 
Engineering Department. He became 
plant superintendent in 1957. 





CHEMETRON CORP.’s Chemical Products 
Division has established a Chicago field 
office for Girdler Catalysts, Louisville, 
Ky. Richard J. Ambrosen, a development 
engineer with Chemetron since late 1955, 
heads the new office, which will handle 
sales and provide technical services to 
users of Girdler catalysts in the Midwest. 
The address is at 840 N. Michigan Ave. 


H. K. PORTER CO., INC., has sold the land 
and three factories of the Laclede Works 
of its Refractories Division, St. Louis, 
Mo., to interests in the name of Ann S. 
Dattilo. Porter has been operating only 
one of the factories, and will continue to 
operate it with no change in present em- 
ployment, under a five-year lease agree- 
ment. 


ALLIED CHEMICAL CoRP.’s Solvay Process 
Division has named Herbert Kishbaugh 
manager, New York Sales Branch. A 
graduate of the University of Tennessee, 
he joined Solvay’s Advertising Depart- 
ment in 1948. 


WORTHINGTON CorP.’s Victor Salemann, 
research engineer, Harrison Division, has 
been awarded the ASME Mechanical 
Engineers’ 1959 Junior Award. The 
award is presented annually for the best 
technical paper published during the 
year by an associate member of ASME. 


THE OKONITE CorP.’s Sam R. Howard 
has been named district manager, Los 
Angeles District sales office. He has been 
with the office as a sales engineer since 
1956, ; 


CHIKSAN CO. has purchased the business 
and properties of Hamer Valves, Inc., 
Long Beach, Cal. The purchase price 
has not been disclosed. 


AMERICAN CYANAMID CO.’s Process 
Chemicals Department has named 
Charles H. Groezinger, Jr., assistant to 
the manager. He joined Cyanamid in 
1950 as a technical sales and service 
representative, Industrial Chemicals Di- 
vision, and has since held several posts 
with the division’s Refinery Chemicals 
Department. 


THE TERRY STEAM TURBINE CO. has named 
A. Lindsay Thomson president and treas- 
urer. With Terry since 1939, he was 
elected secretary in 1950, vice president 
in 1956, and a director in 1957. 


BECKMAN INSTRUMENTS, INC.’s Scientific 
and Process Instruments Division has 
named David C. Nelson field sales engi- 
neer, scientific instruments, Seattle office. 
A graduate of the University of Red- 
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This continuous SOg3 sulfonization unit produces a high detergent lube 
oil additive. The picture shows Type 316 Stainless Steel pipes in the 
cooler. 98% sulfuric acid enters the coils at about 145°F and is cooled 


° : to 105°F by water. 
Stainless Steel pipes The pipes take punishment three ways: high temperature, acid cor- 


rosion, and erosion. At first, some of the pipes were made of a less 
cool hot acid resistant metal but they had to be replaced with Stainless Steel after 
only eight months. There has not been one sign of deterioration in the 

replacements or in the Stainless Steel pipes installed originally. 
AT SINCLAIR REFINING COMPANY, When you install equipment, design it with the right material from the 
stdeastittnes. tainsiiis start. If you need strength and corrosion resistance, there is no metal 
' that can match the performance and economy of Stainless Steel. Order 
USS Stainless Steel through your U. S. Steel representative or your 
local Steel Service Center. 


USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
American Steel & Wire — Cleveland 
National Tube — Pittsburgh © 
Clu Gaer Ste Sen Frc United States Steel 
Tennessee Coal & Iron — Fairfield, Alabama 
United States Stee! Supply — Steel Service Centers 
United States Steel Export Company 














FAST’S 
Model B 
Coupling 

















reduces downtime and upkeep 
for light-to-medium drives! 


Now you can profit from the durability 
and economy of famous Fast’s couplings 
in a smaller and lower-cost version— 
available in 5 sizes for shafts 44” to 34” 
in diameter. 

The Model B coupling gives you the 
same features that have made Fast’s the 
world’s leading coupling for over 35 
years. You get the same trouble-free per- 


formance, longer service life and lower 
maintenance costs. You also get prompt 
delivery because stocks are on hand to 
meet practically every need. Free engi- 
neering service is also available. 

Write today for more details to 
Koprers Company, Inc., Fast’s Coup- 
ling Dept., 6108 Scott Street, Balti- 
more 3, Maryland. 


THE ORIGINAL 


Engineered Products 


Sold with Service 





voss 
VALVES | 


in your 
machine 
mean 


SI 8 al. lela aia ee hy 





LESS MAINTENANCE, FEWER SHUTDOWNS 
or your Compressor. (cir, gas, ammonia) 


© up to 40% more valve area « minimum pressure loss « higher efficiency 
¢ less power consumption « normal discharge temperature 
© quiet, vibration-free ¢ utmost safety ¢ lower operating costs 


VOSS VALVES are made to specification, ma- 
chined from solid stock (not cast)—using best 


alloy steels; for corrosion condition—stainless 
steels, such as 410, 18-8 or non-ferrous alloys— 
monel, inconel, etc. PLATES are machined (not 
stamped) and ground for precise close tolerance 
oe sere 
resist fracture, high temperatures and corrosion 


fit; are dimensionally stable 


Our detailed 

proposal will be 

sent without obligation. 
Send name, 

bore, stroke and 

speed of machine. 


. . withstand fatigue. SPRINGS of heavy rec- 
tangular sections and large diameters, add to 


dependability and safety. 


VOSSVALVES 


H 


785 East 144th Street, New York 54,N. Y. 
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lands, Nelson recived his B.S. degree in 
chemistry in 1954 and his M.S. degree 
in analytical chemistry from the Univer- 
sity of Minnesota in 1956. 


THE BENDIX COMPUTER DIVISION’S district 
sales office for the San Francisco Bay 
area and Northwest has moved to 1330 
Broadway, Suite 1121, Oakland. 


THE OKONITE CO.’s Tulsa office has named 
Douglas J. O’Connor branch manager. 
An engineering graduate of the U. S. 
Military Academy, he was previously at 
the Atlanta office as a sales engineer. 


THE THOMPSON-RAMO-WOOLDRIDGE 
PRODUCTS CO. has named Rigdon Currie 
Southwestern regional sales manager. He 
will establish offices in Houston later this 
year and will be responsible for all sales 
activities in the Southwest. 


COMPUTER SYSTEMS, INC., has appointed 
Thaddeus J. Kusto director of research. 
Before joining Computer Systems he was 
executive vice president of E.P.R. Special 
Products Corp. 


WALWORTH CO. has named Joseph G. 
Younggren assistant division manager, 
Gulf Division. With Walworth 17 years, 
he had been in New Orleans. 


CRANE CO. has named Joseph A. Donahue 
manager of sales promotion. He previ- 
ously operated the consulting firm of 
Donahue and Associates, La Salle, IIl. 


AMERICAN MARC, INC., has acquired 
Creger Marine, boat manufacturer, Seal 
Beach, Calif., which becomes a division 
of American Marc. 


THE A. P. GREEN FIRE BRICK CO. has named 
Hugh Lowry sales representative, Mem- 
phis territory. With the company 13 
years, he previously was a representative 
for Illinois A. P. Green Fire Brick, Chi- 


cago. 


AMERICAN MARC, INC., has appointed 
Allied Diesel Sales and Service, Inc., 
Boston, exclusive distributor for Mass- 
achusetts, Rhode Island, New Hampshire 
and Connecticut. The distributorship 
maintains complete diesel sales, service 
and parts facilities. 


A. ©. SMITH CORP.’s Process Equipment 
Division, Milwaukee, has almost com- 
pleted a $2-million expansion adding 
80,000 additional square feet of floor 
space and major heavy equipment, pri- 
marily for the manufacture of pressure 
vessels. 


ALUMINUM CO, OF AMERICA plans to in- 
stall a 5,200-ton capacity extrusion press, 
part of a multi-million-dollar expansion 
program, at its Vernon, Calif., works. It 
will go into production early in 1960. 


W. R. GRACE & CO. and Hatco Chemical 
Co. have reached an agreement under 
which Grace would acquire the business 
and assets of Hatco in exchange for 
126,000 shares of Grace common stock, 
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The sentinel that never gets relief...Day after day after day, for over 4 years this Beckman oxygen analyzer has 
maintained vigil on catalyst regeneration. Located eight stories above The Texas Company refinery at Wilmington, 
California, it has monitored unreacted oxygen, under demanding conditions, with only minimum routine main- 
tenance. Analysis must be continuous, dependable, accurate. % This Beckman instrument is the only oxygen ana- 
lyzer to use a direct paramagnetic measurement exclusively, which brings you these advantages: Dependability... 
under the most rugged conditions. Simplicity...with no auxiliary measurements to complicate analysis, no extra 
components requiring extra maintenance. Accuracy...with sensitivity and specificity to meet the most critical 
process requirements. % Whatever your application, if you want detailed specifications on an oxygen analyzer 
that withstands tough environments and gives you continuous, dependable answers, write for Data File 3P-6-25. 


Beckman: 
Scientific and Process | Instruments Division 
Beckman Instruments, Inc 
2500 Fullerton Road, Fullerton, California 
It’s a Fact: A Beckman Infrared Analyzer has successfully controlled heat input to a refining tower for three years, maximiz- 
ing ethylene recovery and minimizing methane content by analysis of the bottoms of a demethanizing absorber. 











A Vital Feature... 


LOWER 
PRESSUR 





Super-strong ARLCITE Spheres in- 
sure minimum pressure drops in 
product flow through catalyst bed 
supports. Of special high-density 
alumina-ceramic composition, Arlcite 
Spheres have high compressive 
strength combined with extreme re- 
sistance to thermal shock. 

Repeated temperature cycling, 
years of service will not cause Arlcite 
to crumble, split or chip. The inter- 
stices between the balls thus remain 
free of fines to maintain a constant 
low pressure drop. Investigate the 
economy of ARLCITE Spheres in 
your catalytic refining process. Write! 


POG ELATY 
DMESION 


FERRO CORPORATION 


East Liverpool, Ohio 
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plus possible additional shares depending 
on the future Hatco earnings. Hatco 
produces esters and synthetic lubricants 
for jet engines in a plant at Fords, N. J. 


CLARK BROS. CO. has named Z. B. Deer, 
Jr., sales engineer, Texas-Oklahoma Pan- 
handle area. He will be responsible for 
the sales throughout Northern New Mex- 
ico, the Oklahoma and Texas Panhandles, 
and the Liberal Kansas Area. He was 
formerly Chemical Division supervisor, 
Celenese Corp. 


CHEMETRON CORP.’s Chemical Products 
Division has named Duane W. Allen tech- 
nical service director, Girdler Catalysts, 
Louisville, Ky. He was a supervisor of 
production research for Brown & Wil- 
liamson Tobacco Co., Louisville, before 
joining Girdler. 


FRITZ W. GLITSCH & SONS.,INC., has named 
William C. Diller district sales manager, 
Charleston, W. Va. He has a B.S. degree 
in chemistry from Ohio University, and 
for the past nine years has been in the 
chemical process industry, Charleston 
area. 


NALCO CHEMICAL CO. has named Dr. 
David G. Braithwaite head of commer- 
cial development. A director and former 
head of Nalco’s Catalyst Division, he 
will guide a number of the company’s 
expansion and development activities. 








DRESSER INDUSTRIES, INC.’s Dresser Man- 
ufacturing Division has named Theodore 
A. Short sales promotion manager for 
original equipment, Bradford, Pa. He 
was formerly with Goodyear Tire & 
Rubber Co. 


WARREN PUMPS, INC., has appointed 
Howell Engineering Equipment Co. in- 
dustrial sales representative in the St. 
Louis area. The firm is at 4229 Lindell 
Boulevard, St. Louis. 


BORG-WARNER CORP.’s Spring Division 
has named S. J. Becker vice president 
and chief engineer. He has been with 
the division since 1940. 


CONSOLIDATED ELECTRODYNAMICS CORP.’s 
Transducer Division has named Howard 
B. Lewis chief engineer. He joined the 
firm in 1952 as a development engineer, 
became a supervisory development engi- 
neer in 1957 and a senior supervisory 
development engineer in March, 1959. . 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
appointed to its Mid-Atlantic Region 

ward J. Klein, regional industrial 
manager, Philadelphia; John J. Horner, 
industrial manager, Philadelphia branch 
office, and Carl F. Boehnlein, industrial 
manager, Richmond, Va., branch office. 
The men are all long-time Honeywell 
employes. 


BENDIX AVIATION CorRP. has named 
Tullio Tognola, assistant director of engi- 
neering, Scintilla Division, Sidney, N. Y. 
With Bendix since 1929, he became chief 
research engineer in 1939. 





MOST MAJOR U.S. PETROLEUM REFINERS 
REDUCE COSTS with PANALARM ANNUNCIATORS 





MAXIMUM INFORMATION on all process variables . . . the result of 10 years 

















system engineering by Panalarm and major petroleum refiners. That’s why Universal 
Series 50 is the petroleum industry’s most informative annunciator. Trouble any- 
where is signalled instantly—before it can grow big and expensive. “‘Off-normals” 
are pinpointed instantly, accurately for fast remedial action, reducing costly downtime. 


Economical, highly flexible design facilitates system expansion. Can be simply 
adapted to your exact requirement, avoiding costly custom designing. Proven 
components—e.g., almost 1,000,000 dependable Panalarm developed relays have 
been used in Panalarm Annunciators. 


Ask your nearby Panalarm sales engineer to show you why Universal Series 50 is 
the petroleum industry’s No. 1 annunciator choice . . . how its adaptability and 
reliability can help increase your profits . . . by producing maximum information 
and reducing costly downtime. No obligation, of course. 


Write for Catalog 100 B today. 


Division of 


PANELLIT, INC. 


7401 No. Hamlin Ave., Skokie, Ill. 
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Infrared analysis helps Gulf to pipe “on spec” ethylene 
directly to consumers, without tankage or sampling 


There’s no costly storage—no laborious sampling or 
blending before shipment of the high-purity ethylene 
produced at Gulf Oil’s Port Arthur Refinery. Oper- 
ators are certain that the plant stream is always 
“on spec”, as it runs from production directly to 
pipelines serving the ethylene-hungry industries of 
the Houston—Sabine River—Port Neches area. 

One reason for such confidence in product quality 
is the L&N Infrared Analyzer that Gulf has installed 
to constantly monitor impurities in the ethylene 
stream. Should the sensitive Analyzer detect a pre- 
determined percentage of impurity, operators can 
promptly divert “off spec’”’ stream before “‘on spec”’ 
product in the lines can be contaminated. 

Even though subjected constantly to the vibrations 
of a pipeline mounting, and electrical pick-up from 
pumps and compressors, the Analyzer checks consist- 
ently with daily spectrometer analyses—a tribute 
to the L&N instrument’s all ’round dependability. 


The Analyzer’s prominent role at Port Arthur is 
duplicated in many other successful applications of 
this versatile instrument. It’s measuring CO and 
CO, in the steel industry—SO, in H,SO, stack gas— 
methane build-up in ammonia production-—isobutane 
loss in petroleum. It may well be the yardstick you 
need in your own gas measurements. 

Our Applications Lab is staffed with specialists 
glad to discuss your use of infrared. Outline your 
requirements, without obligation, in the Infrared 
Analysis Data Sheet we’ll mail on request. Or, just 
write for our Demonstrator, ‘How the L&N Infrared 
Gas Analyzer Works.” The address is Leeds & 
Northrup Co., 4923 Stenton Ave.. Phila. 44, Pa. 


LEEDS s NORTHRUP 


instruments || | @Gutomatic controls « furnaces 
4 
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REPAIR PIPE LEAKS 


QUICKLY 
PERMANENTLY 


EMERGENCY PIPE CLAMPS for safe, 
sure lasting repair of splits and rust 
holes in pipe. No pressure too high. 
Anyone can apply in a few mo- 
ments. Made in all sizes, %” to 
12”, for steel and C. I. pipe. Stocked 
by practically all oil supply stores. 


COLLAR LEAK CLAMPS —for oil and 
gas lines. Gasket is sealed by 
gasket container rings—pressure is 
sealed in . .. air, moisture and 
gasket-destroying soil conditions 
are sealed out. Effective under any 
pressure. Sizes 2”—-13” O.D. incl. 
In stock at oil supply stores! 


For over half a century, 
a complete line of Repair 
Clamps and Saddles for 
steel and cast iron pipe. 


Send for catalog! 
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C-B Southern, Inc., has opened this new $600,000 plant in Houston to manufac- 


ture packaged gas compressors. Employing about 1 


people, the installation will 


have a capacity of 120 packaged compressors annually. 





HENRY J. KAISER CO.’s George Havas, 
general manager, Heavy Construction 
Division, has received the honorary de- 
gree of doctor of engineering from Rens- 
selaer Polytechnic Institute of Troy, New 
York “in recognition of his outstanding 
record as one of the world’s foremost 
builders.” 


HEYDEN NEWPORT CHEMICAL CORP. has 
named David X. Klein technical direc- 
tor, Heyden Chemical Division. Formerly 
manager of research at the company’s 
Garfield, N. J. laboratories, he will be 
responsible for division expansion and 
new products programs. 


AMERICAN PLASTICS CORP. has named, as 
new vice presidents, John A. Parsons, J. 
William Arpin, and Elmer G. Smith, all 
of Bainbridge, N. Y. Parsons, named 
executive vice president, had been direc- 
tor and vice president in charge of pro- 
duction. 


BLACK, SIVALLS & BRYSON, INC., has 
named Charles H. Myers vice president 
of Industrial Relations. He has been a 
vice president and member of the board 
of directors since 1946. 


AMERICAN CYANAMID Co, has named 
R. E. Leach manager of its Marietta, 
Ohio, plant, and A. C. Fennimore man- 
ager of the Willow Island, W. Va., plant. 
J. W. Dykes, who has managed both 
locations for more than 10 years, has 
been named manufacturing management 
consultant to the Organic Chemicals Di- 
vision. 


CONSOLIDATED ELECTRODYNAMICS CORP. 
has named Donald E. Stocking Eastern 
Regional manager with headquarters in 
Philadelphia. With CEC since 1954, he 
was previously an engineer with East- 
man Kodak Co. 


PHILIP CAREY MFG. CO. has named 
Frank W. Lippard assistant manager, 
Quality Control Division, Cincinnati. He 
will assist in quality control and inspec- 
tion operations of Carey’s Lockland; 
Perth Amboy, N. J.; Houston; Memphis 
and Wilmington, Ill. plants. Lippard was 
previously manager of engineering. 


DE LAVAL STEAM TURBINE CO. has named 
Paul S. Nurko works manager, Trenton, 
N. J. He was previously general super- 
intendent of the Manufacturing Division. 
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New officers of the Natural Gasoline Supply Men’s Association taking office at a 
recent board meeting in Dallas are: (seated, | to r) President R, P. Walker, Minneapolis- 
Honeywell Regulator Co., Oklahoma City; retiring President H. O. Sears, Alliger & 
Sears Co., Houston; Vice President Ray Riddle, Riddle & Hubbell Co., Tulsa. (Stand- 
ing, 1 to r) Secretary W. F. Lowe, Tulsa; Vice President E. O. Haltom, Trinity Steel 
Co., Dallas, and Treasurer C. P. Stanley, Dresser Engineering Co., Tulsa. 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 
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Petroleum Refiner New Classified Rates 


RATES: Regular Classified (undisplayed) set in this type: 20 cents per word. Minimum 
charge, $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classi ads, set in suitably larger type with ruled border $13.50 per column inch. 
Ten percent ae for two or more insertions of same copy in consecutive issues. All Classi- 

ads in advance. Copy deadline: 25th of month preceding date of issue. Send copy 
and checks to: "hneuthen Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas. 
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HELP WANTED 





WANTED FOR SALE 








SALES OPPORTUNITY 
® $200.00 profit per average direct sale with a 
well known nati. adv. Pipe Tool, A MUST for 
every Contractor and Industry using pipe or 
conduit. No technical knowledge required. 
Shipped on trial to help get orders. Leads 


> pe ate) ae mem 
furnished. Write background, reference, etc., 


Stats 
to box number 318-R, PETROLEUM RE- CAT. NS. lets 


FINER, Houston, Texas. Send now for TRE AMPLES and a, 
SCREEN PROCESS PRINTING CO. , P.0.Box 948, Wichita1 Kansas 








HELP WANTED 





Sales Engineer, Petroleum Chemicals. We 
have an opportunity for a man with sales 
or technical experience in oil additive 


field. To be responsible for contacting and 

soliciting petroleum companies and oil 

blenders. Work with technical purchasing 

and marketing personnel. 50% travel. Sal- 

ary open. Interested parties should send oa 
JOHN J. BECKER CO, 


resume to: Personnel Department, Olin 
Mathieson Chemical Corporation, 10 Light BRADFORD, PA. 





REFINERY 





Street, Baltimore 3, Maryland. 














PETROCHEM. ENGINEER 


Chemical, Mechanical, or Civil Engineer 
familiar with petroleum industries’ proc- 
essing equipment. Experience with refrac- 
tory problems preferred. After training, 
would serve as technical consultant on re- 
fractories. Advancement opportunities in 
expanding Mid-West Company. Salary open. 
Send resume to Box 319-R, PETROLEUM 
REFINER, Houston, Texas. 























A REWARDING ASSIGNMENT 








For an INSTRUMENT ENGINEER 


with a Chemical Engineering degree and experience in a continuous -7~ chemical plant, 
who is capable of giving technical supervision and troubleshooting help to our instrument 
technicians and of developing novel solutions to process instrumentation problems. 


EXCELLENT SALARY & 
LIBERAL BENEFIT ARRANGEMENTS 
Apply in confidence to: PERSONNEL DEPARTMENT 
NATIONAL ANILINE DIVISION 
ALLIED CHEMICAL CORP. 
New York 6, N. Y. 











40 Rector Street 


PROCESS 
ENGINEERS 


If you are a Process Engineer with 
at least 5 years experience in one 
of the following: Gas Plants, Gas 
Plant Design, Gas Treating, Sulfur 
Plants, or general refinery process « 
design. 


WORK IN 
SOUTHERN CALIFORNIA 


GOOD 
STARTING SALARY 


EXCELLENT 
WORKING CONDITIONS 


PROFESSIONAL 
ACHIEVEMENT 


Airmail resume. Include salary requested 
and when you will be available, to: 


R. J. Nussell 


PARSONS 


617 West 7th St., Room 730 
Les Angeles 17, Calif. 














OIL REFINERY SUPERVISORS 
AND ENGINEERS 











Former Maritimers and others desiring supervisory or engi- 


neering positions in new 40,000 BPD Oil Refinery in the 
Maritimes, please write R. C. Felt, Refinery Manager, Irv- 
ing Refining Limited, P. O. Box 1260, Saint John, New 


Brunswick, Canada. Inquiries will be treated in confidence. 
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Use readers’ service 
postcard, page 271, for 
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for metering, measuring, 
controlling any piped material! 


this 

Catawissa 

wi Cup-Orifice 

° Plate CONVERTS 

any standard 

e Catawissa Union into a 
" GASKETLESS 


ORIFICE UNION 


ELIMINATES the necessity of 


expensive gaskets the uncer- 
tainty of what type gaskets are 
needed for specific temperature 
and pressure requirements 


fumbling with extra parts!!! 


Orifice Union problems of the past are gone 
forever! Stainless or carbon steel cup-orifice 
plate fits easily, quickly, securely to form a 
good, tight, leakproof seal. Temperature and 
pressure requirements are restricted only by 
the rating of the union itself (3000-Ib. serv- 
ice, 9000-Ib. test)! 


Just specify 
“Catawissa Cup-Orifice Plates’ 
or “Catawissa Cup-Orifice Unions” 
at your favorite supply store—or write for 
catalog and complete information. 


CATAWISSA VALVE & FITTINGS CO. 


, 











New Books... 





The Drinking Problem 


“The Drinking Problems and its Con- 
trol” deals with the problem of alcohol- 
ism—probably one of industry’s biggest 
headaches. One of 50 industry employes 
is an alcoholic. The alcoholic has twice 
as many accidents as the non-alcoholic. 
He costs industry 36-million working 
days a year, and our national economy 
more than $1-billion annually. 

Recognizing the need for a concise 
and authoritative book on alcoholism, 
Gulf Publishing Co., has published this 
authoritative book, written by the as- 
sistant medical director for E. I. du 


| Pont de Nemours & Co. It covers im- 
| portant questions such as: What is al- 
| coholism? What are the fears of the 


alcoholic? Is there a typical description 


| of an alcoholic? What is industry’s role? 
| What is the treatment? What is the 
| cure? The book deals not only with al- 


coholism generally, but also discusses its 
effects, and care and treatment when 
encountered on the job. 

(Dr. C. A. D’Alonzo, M.D., The 
Drinking Problem and Its Control, Gulf 
Publishing Co., P.O. Box 2608, Houston 
1, Texas, 130 pages, $2.95.) 


How to Invent 
“How to Invent” shows that with 


| proper training the creativity of this 


country’s scientists and technologists can 
be increased at least eight times. This 
book provides the reader with a guide 
to mental techniques of learning to in- 
vent . . . and their application to daily 
thinking. According to the author: 
“, . just because you have never in- 
vented anything does not mean you have 
no talent for it.” He points out that 
there is no easy or magical way to be- 
come an inventor. 

In addition to the interesting cover- 
age of best ways to prepare for inven- 
tion, the book provides the reader with 
a detailed discussion of patent practices 
he should know such as: how to decide 
what is patentable, how to go about ob- 
taining a patent, what a patent really 
means and how to protect a patent from 
the beginning. 

(Gilmore, Forrest E., How to Invent, 
Gulf Publishing Co., P.O. Box 2608, 
Houston 1, Texas, 89 pages, $2.50.) 


| Fringe Benefits 


“Fringe Benefits” covers the history, 


| cost, and economic significance of known 


fringe benefits. Benefits included are both 


| compulsory and voluntary—vacations, 
| pensions, retirement plans, insurance, shift 


bonus, paid sick leaves, jury duty pay, 
family death, guaranteed annual wage, 
supplemental unemployment benefits, and 
many others. The book also outlines cost 
analysis for benefit programs, and evalu- 
ates fringe benefits in terms of employe 
attitude. 

(Wistert, F. M., Fringe Benefits, Rein- 
hold Publishing Co., 430 Park Ave., New 
York 22, N.Y., 155 pages, $3.75.) 
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Piping Man-Hour Manual 


“Estimator’s Piping Man Hour Man- 
ual” shows that production percentages 
can be classified into five categories: very 
low, low, average, very good and ex- 
cellent. Production elements can be 
grouped into six different listings or 
categories: general economy, project su- 
pervision, labor relations, job conditions, 
equipment and weather. 

The authors have devised an accurate 
and convenient method of estimating 
direct labor for complete fabrication 
and installation of process piping for any 
system. Thus, with the manual, the 
reader can obtain a production effi- 
ciency percentage by applying all known 
local conditions and variables. He can 
also obtain a complete direct labor rate 
for the craft or crafts involved in the 
various operations. 

Subject areas covered include: shop 
fabrication of pipe and fittings, field 
fabrication and erection, alloy and non- 
ferrous fabrication, underground piping, 
hangers and supports, painting, patent 
scaffolding, and insulation. To help the 
reader get more from the manual, the 
authors have provided a comprehensive 
sample estimate. Also, there is a section 
devoted to technical information which 
will be of benefit to the reader in pre- 
paring an estimate. 

Page, J. S., and Nation, J. G., Esti- 
mator’s Piping Man Hour Manual, Gulf 
Publishing Co., P.O. Box 2608, Houston 
1, Texas, $7.50.) 


NBS Standard Materials 

“Standard Materials Issued by the 
National Bureau of Standards” (Circular 
552, Third Edition) lists the standard 
materials issued by the Bureau and their 
prices. Some principal uses of NBS 
standard materials are (1) checking ana- 
lytical methods, (2) standardizing solu- 
tions for volumetric analysis, (3) devel- 
oping new or improved methods of 
analysis and, (4) calibrating and stand- 
ardizing spectrometers, spectrographs, 
colorimeters, pH meters, geiger counters, 
scintillators, ionization chambers, pyrom- 
eters, polarimeters, refractometers, vis- 
cometers. 

(NBS, Standard Materials Issued by 
the National Bureau of Standards, Circu- 
lar 552, Third Edition, Superintendent of 
Documents, U.S. Government Printing 
Office, Washington 25, D. C., 27 pages, 
$.35.) 


Scientific Manpower 

“The Management of Scientific Man- 
power” is an AMA management report 
in which research and engineering admin- 
istrators for many of the nation’s large 
corporations show how they recruit, hire, 
and evaluate personnel. The structure 
and functions of research and engineering 
organization in the chemical industry is 
discussed, along with ways of planning 
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Expansion Joint Design Moves 
out of the “Model T” Era 


Badger first began fabricating packless metal 
bellows expansion joints more than 35 years ago. 
These ‘‘Model T’’ joints performed (and are still 
performing) with outstanding success in hundreds 
of process and steam line piping installations. 


Starting in the 30’s other expansion joint manu- 
facturers entered the field. The most successful 
adopted many of the basic features of the original 
Badger design. 


During the last decade, as industry’s requirements 
became more stringent, and joint manufacturers 
gained fabricating and field experience, certain 
fundamental problems inherent in the early designs 
became evident. Most of these problems were solved 
through a series of modifications. (Among which was 
the Badger Directed Flexing Self-Equalizing Joint — 
the famous ‘‘DFSE”’ Design.) But, at best, the modi- 
fications were stop-gap measures which complicated 
the joints and greatly increased their weight. A 
fundamental reassessment of expansion joint en- 
gineering data was needed. Badger led the way: In 
1956, a task force completed a three-year research 
program and the first S-R (Service-Rated) Expansion 
Joints were produced. 


In the three years they have been available, S-R 
Expansion Joints have been both an engineering 
and a sales success. But like many revolutionary 
concepts which upset tradition, the full implication 
of the advantages S-R Joints offer is still not uni- 
versally understood. The message that follows is 
an attempt ‘“‘to set the record straight.”’ 


Equalization — fact and fiction 


Many users of expansion joints are under the impression 
that the so-called ‘equalizing’? rings on today’s conven- 
tional type expansion joints distribute movement equally 
among all the corrugations of the bellows. It is argued that 
as the joint absorbs thermal movement, the tops of the 
rings progressively come into contact until the bellows is 
fully compressed thus limiting the amount of compression 
which any one corrugation can ultimately absorb (see 
diagram 1). In this sense the rings do contribute to the 
“equalization” of movement by physically limiting the 
compression of each corrugation to the distance between 
any two adjacent rings. 


LU 


Diagram i 
Note, however, that the degree of compression will not 
be truly equalized until the tops of all the rings are in con- 
tact. But, when such a condition occurs, serious problems 
will result. If the limit of compressibility is reached before 
the thermal expansion has been completely absorbed, ex- 
ceedingly large forces will be transmitted through the pipe 


Conventional Type Expansion Joint. Cross- 
sections of rings and bellows of a conventional 
“self-equalizing” joint showing cold and hot 
positions. Note that true equalization of movement 
can only be obtained when tops of all rings are in 
contact — an impractical and dangerous situation. 
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line to the anchors and connected equipment. On the other 
hand, if the joint is compressed only partially, not all of the 
corrugations will absorb movement to the same degree. 


How S-R Joints solve equalization problem 


Badger S-R Expansion Joints feature the new Curvilinear 
Corrugations which naturally assume an “‘all curve’’ shape 
under pressure (diagram 2), assuring more equal distribution 
of stresses throughout the bellows material. Furthermore, 
the shape, height and pitch of the corrugations are based on 
a carefully engineered correlation. Thus, reasonably equal 
distribution of movement among the corrugations is obtained, 
even in joints not equipped with reinforcing rings. 


Badger S-R Expansion Joint. 
Cross-sections of S-R Joints (Series 
50 left, Series 150 right). The move- 
ment of the corrugations is shown 
by dotted and solid lines. Compare 
configuration and effective height of 
corrugations, position and size of 
rings with conventional joint. 
Diagram 2 
Equalization of movement is inherent in the design and 
functioning of the bellows on Badger S-R Joints. On the 
basis of provable engineering criteria, the prime purpose of 
reinforcing rings of any design is to retain the hoop dimen- 
sion (diameter) of the corrugations when they are subject 
to internal pressure. This Badger’s simple, lightweight 
tubular reinforcing rings do. But, in addition, the new tubu- 
lar shape of the rings does contribute to joint flexibility and 
life by permitting flexing over a more effective portion of 
the total corrugation height than conventional cast or 
fabricated equalizing rings. 


Better performance, lower cost 


Briefly, then, Badger S-R Joints alone offer these advan- 
tages: Better equalization of movement which results in 
elimination of localized stresses and leads to longer joint life; 
a simple, lightweight design that makes installation easier, 
eliminates cumbersome castings and fragile mechanical 
devices; complete range of sizes from 3” to 72” made from 
any workable metal and with a wide choice of accessories. 

Badger S-R Joints are probably the answer to your prob- 
lem. There’s an easy and quick way to find out — ask the 
Badgerman for his recommendations. Write or phone today. 
Badger Manufacturing Co., 230 Bent St., Cambridge, Mass. 


© coprriaht 1959 BADGER MFG. CO. 


BADGER S-R 
EXPANSION JOINTS 
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How Blaw-Knox cuts your power piping costs 








Fy gay! 4 
it Pee 


121,000 square feet of space at your service. 
Power piping facilities at Pittsburgh include 56,000 
square feet of plant area and an additional 65,000 square 
feet for exterior storage. An additional new plant is 
located on a 15-acre site in Jackson, Mississippi. 


New product development. Blaw-Knox pioneered 
the enclosed type of functional spring hanger as part 
of their complete line of hangers for supporting any 
piping system. Here a group of hangers individually de- 
signed for a project is factory checked to assure fast 
field erection. 


Your job is under the personal supervision of an experi- 
enced engineer, who follows your project from beginning 
to end. Your piping is handled with the most modern 
equipment for welding, heat treating, and bending. 
Fabricating techniques, proven by rigid testing, are used. 


_ 


Stress calculation cut from months to a day... 
with pace-setting engineering. An exclusive Blaw-Knox 
method uses an electronic computer for automatic com- 
putation with no limitation on the complexity of system. 
Full accuracy, with tremendous savings in time and 
cost. Write for details. 


BLAW-KNOX COMPANY 


Power Piping Division 
829 Beaver Avenue, Pittsburgh 33, Pennsylvania 
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““Did you liook in D.J.’s locker 
for my P.F.!I. STANDARDS?’’ 


SEND COUPON BELOW FOR 
THESE P.F.1. STANDARDS 


1 Machining Backing Rings for Butt Welds 

2 Dimensioning Welded Assemblies 

3 Linear Tolerances Bending Radii 

4 Shop Hydrostatic Testing 

5 Cleaning Fabricated Piping 

6 Built-up Weld, Metal Bosses 

7 Welded Nozzies—Spacing 

8 Preheat-Postheat Before, After Welding 

9 Arc-Welding Dissimilar Ferritic Steels 
10 Stress Relieving Practices 


August, 1959—PrtTRoLEUM REFINER 


There’s no need to look “high and low” for 

missing P.F.I. Standards, you simply mail the coupon 
below for the copies wanted. 

Listed at the left are ten technical bulletins that are 
proving their usefulness to many engineers. 

These P.F.I. Standards are packed with vital data on the 
design, the fabrication and erection of high pressure 

and high temperature piping used by all industry. 
However, these technical bulletins do not explain the 
many advantages of shop fabrication. 

Remember, shop fabrication by the companies responsible 
for the development of P.F.I. Standards is your only 

real assurance of meeting the most exacting requirements 
of piping, whether it’s welded, bent, coiled or vanstoned 
... in any metal as a component or a complete assembly. 
Write for all ten P.F.I. Standards or indicate in the 
coupon below which ones could be helpful to you. 


THE PIPE FABRICATION INSTITUTE 


Devoted to the Technical and Economic Problems in Piping 
ONE GATEWAY CENTER, PITTSBURGH 22, PA. 





Please send me the P.F.I. Standards indicated 
1 Sf) £23: 22-7 6 





Company 





Address City 
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Here's An Estimating Manual 
That Cannot Go Out Of Date 


ESTIMATOR’'S PIPING 
MAN HOUR MANUAL 


By John S. Page and Jim G. Nation 


166 pages, 121 accurate tables 


Price $7.50 


Provides an accurate method of 
estimating direct labor for complete 
fabrication and installation of proc- 
ess piping for any given system or 
plant. 


Before you think in terms of labor dollars for an estimate, there are many 
things to be considered. The most important of them being what is called 
productivity efficiency coupled with production elements. 

The scores cf man hour tables in this manual were compiled after detailed 
analysis of many hundreds of time and method studies . . . covering all phases 
of pipe fabrication and installation. 

The manual points out how to arrive at a composite rate using productivity 
efficiency and production elements. With the composite rate, man hour esti- 
mating can be applied with equal validity to any piping job, in any location 

. and these tables will not go out of date. 

The authors, estimators by profession, have found after much comparison 
on many projects, that production percentages can be classified into five 
categories: very low, low, average, very good and excellent. Production ele- 
ments can be grouped in six different listings: general economy, project 
supervision, labor relations, job conditions, equipment and weather. 

Using the above experience, the authors have devised an accurate and 
convenient method of estimating direct labor for complete fabrication and 
installation of process piping for any given system. Thus, by means of this 
manual, the reader has a method of obtaining a production efficiency per- 
centage by applying all known local conditions and variables . . . plus a 
method of obtaining a complete direct labor rate for the craft or crafts 
involved in the various operations. 

Subject areas covered include: shop fabrication of pipe and fittings, field 
fabrication and erection, alloy and non-ferrous fabrication, underground 
piping, hangers and supports, painting, patent scaffolding, insulation. To 
enable the reader to get more from the manual, there is a comprehensive 
sample estimate which may be used as a guide. Also, there is a section devoted 
to technical information which will be of benefit to the reader when pre- 
paring an estimate. 


Order from: Book Department 


GULF PUBLISHING COMPANY 
P. O. Box 2608, Houston 1, Texas 


For more data on advertised products, use Readers’ Service Cards, last page. 


Contains Scores Of 
Accurate Tables On 








Shop handling pipe for fabrication 

Pipe bends 

Attaching flanges—screwed type 

Attaching flanges—slip-on type 

Butt welds 

90° welded nozzles 

45° welded nozzles 

90° welded nozzles—reinforced 

45° welded nozzles—reinforced 

Concentric swedged ends 

Eccentric swedged ends 

End closures 

Miscellaneous welding 

Cutting pipe—threading pipe 

Beveling for field welding 

Welded carbon steel attachments 

Drilling holes in welded attachments 

Machining inside of pipe 

Installing flow nozzles 

Preheating butt welds and any type of 
flange welds 

Preheating nozzle welds 

Local stress relieving 

Full furnace stress relieving and heating 
treatment 

Radiographic inspection 

Access holes 

Magnetic or dye penetrant inspection of 
welded joints 

Testing fabricated assemblies 

Miscellaneous fabrication operations 

Man hours per foot of cylindrical coil 
fabrication bending only 

Handling and erecting straight run pipe 

Handling and erecting fabricated spool pieces 

Making on screwed fittings and valves 

Field handling valves 

Field erection bolt-ups 

Instrument and control piping 

All welded fabrication 

Chrome Molybdenum steel (Group 1) graph 
increase 

1808 stainless steel (Group 2) graph increase 

Brass, copper and everdur (Group 3) graph 
increase ; 

Aluminum, monel and copper-chrome-nickel 
(Group 4) graph increase 

Nickel (Group 5) graph increase 

Hastelloy (Group 6) graph increase 

Galvanized (Group 7) graph increase 

Machine excavation 

Hand excavation 

Rock excavation 

Shoring and bracing trenches 

Disposal of excavated material 

Backfilling and tamping 

Underground 150 Ibs. B.&S. Cast iron pipe 

Underground vitrified clay and concrete pipe 

Socket clamps for cast iron pipe 

Pipe coated with tar and field wrapped by 
machine 

Hangers and supports 

Sand blast and paint pipe 

Erect and dismantle 


Insulation 
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Books... 


and organizing for overseas engineering 
operations. In more general terms, the 
book describes how to develop research 
objectives, and how to make scientific 
research more managable. Other papers 
show how scientific manpower shortage 
can be relieved by accelerated and im- 
proved engineering education. This report 
is based on material from a recent AMA 
Engineering Management Form, and a 
special conference of the Association’s 
Research and Development Division. 

(AMA, The Management of Scientific 
Manpower, (Report 22), American Man- 
agement Association, 1515 Broadway, New 
York 36, N.Y., 160 pages, $3.75, or $2.50 
for members. ) 


Where Are the Plants? 


“Location of Manufacturing Plants by 
Industry, County, and Employment Size 
—1954 (Part 5)” answers the big ques- 
tions: Where are the chemical, petro- 
leum, and rubber plants? and how big 
are they? This joint publication of the 
Office of Area Development and Bureau 
of the Census, provides accurate data on 
plant locations and 1954 employment, 
from which useful patterns of distribu- 
tion can be built. 


(Bureau of the Census, Location of 
Manufacturing Plants by Industry, 
County, and Employment Size—1954 
(Part 5), Superintendent of Documents, 
Government Printing Office, Washington 
25, D. C., 92 pages, 60 cents.) 


Computer Symposium 

“Proceedings of Joint NYU-IBM Sym- 
posium on Digital Computing in Chemi- 
cal and Petrochemical industries” covers 
a symposium held by New York Univer- 
sity and International Business Machines 
Corp. in May, 1958. Topics discussed 
under Petroleum, Products and Program- 
ming include The Engineer, the Com- 
puter and the General Purpose Program; 
The Use of Linear Programming Tech- 
niques in Crude Oil Production, and 
Product Allocation by Linear Program- 
ming 

(Herbach, L. H., Editor, Proceedings 
of Joint NYU-IBM Symposium on Digi- 
tal Computing in Chemical and Petro- 
chemical Industries, New York University 
College of Engineering, Research Divi- 
sion, 401 W. 205th St., New York 34, 
N. Y., 189 pages, $7.) 


ASA Measurement Tables 


“Petroleum Measurement Tables, 
American Standard Z11.83-1956 (ISO 
Recommendation 91) have been pub- 
lished. The tables have been a joint 
standard of ASTM (D-1250) and the 
Institute of Petroleum, London, (IP 
200) since 1952. The tables had been 
approved by ASA upon recommendation 
of its committee Z11, which is spon- 
sored by ASTM. As a result of joint 
recognition by American and British 
petroleum industries, these two nations 
need not modify their measurement pro- 
cedures for international trade purposes. 
The standards are not mandatory, but 


member nations are encouraged to use 
them as a basis for their own national 
standards. 

(ASA, Petroleum Measurement Tables, 
American Standard Z11.83-1956, Amer- 
ican Standards Association, 70 E. 45th 
St., Dept. PR 80, New York 17, N.Y., 
American Edition, $8.75; British Edition, 
$7 and Metric Edition, $7.70.) 


Hydrocarbon Equations 

“Equations of State for Hydrocarbons” 
contains a review of the development 
of equations of state and is accompanied 
by a discussion of notable achievements 
which have occurred during recent years 
in the prediction of volumetric behavior. 
This is the third volume in a series 
emanating from API Research Project 
37 at the California Institute of Tech- 
nology. 

(API, Equations of State for Hydro- 
carbons, American Petroleum Institute, 
50 West 50th St., New York 20, N.Y., 
183 pages, $13, or $7.80 for API mem- 
bers. ) 


Refinery Waste Volume 
“Manual on Disposal of Refinery 
Wastes, Volume I, Waste Water Con- 
taining Oil,” has been published. This 
sixth edition, latest in the series, de- 
scribes refinery operations which may 
result in the escape of oil into waste 
water; typical methods and devices used 
to remove oil from waste water; and 
recommended good practice for handling 
waste water and removing oil. Volume I 
contains much new material on chemical 
treatment, air flotation, secondary settling 
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FLUOROGREEN RINGS ELIMINATE 
REPAIRS COSTING $250.00 UP 


Steam cylinder oil used in this pump was contaminating 
the boiler feed water causing the tubes to “gum-up.” 
Repairs were costing $250.00 and more. In May 1958 
Fluorogreen rings were installed on steam piston. Pump 


is inspected every three months. 


To date no cylinder wear has been detected. Operating 
without lubrication, contamination has been eliminated 
and costly repairs prevented. However, about nine 
months ago a crack was detected at the butt cut of one 
ring segment. There has been no detectable deficiency in 
the operation of the pump. Owner believes crack was 
caused by the unoriented ring passing over the exhaust 
port of the cylinder, the result of faulty re-assembly after 
inspection. THE FLUOROGREEN RINGS ARE STILL 


IN SERVICE. 


Fluorogreen is John L. Dore’ Company’s registered 


trademark for their filled Tefion. 
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FLUOROGREEN 
> COMPRESSOR RINGS 
~ AND ROD PACKING 


BS Complete Details on Request — Also Write for 
Fe Bulletin L-58 


Your CRANE 
will do more 
if it’s 
MAXI 
MOUNTED 





> Cley 


RUBBER-TIRED Moxi corrier 
speeds travel time between 


jobs ond eliminates the 
damage to rood surfaces 
by crowler crones, yet is 
more moneuverable in the 
tight spots than o truck. 





For more data on advertised products, use Readers’ Service Cards, last page. 


FULL 360 
short turning radius of 
Maxi carriers permits “pin 
point” load plocement 


SEE YOUR LOCAL CRANE DEALER OR WRITE DIRECT TO: 
918 South Turnbull Cafion Road, City of industry, California 


LOW COST OPERATION. 

One engine ond one op 
EXTRA WIDE Moxi corriers erator controls oll functions 
increase lood copacity 
when traveling up to 25% 
over either truck or crawler 
mounted crones 


THe [UE SE conrorarion 


SWING, plus of both crone and carrier 
eliminating need of truck 
driver. No costly crowler 
mointenonce with o Mani 


253 





NEW... 


Today's “Tightest” and 


en, a 


The ROCKWOOD Type 316 
Double Seated Stainless Steel 


Ball Valve 


For Troublefree Handling 


Air 

Alcohols 

Barium Chloride 

Beer (In Alcohol Industry) 

Blue Vitriol; Copper Sulfate 
rines 

Butane 

Butanol; Butyl Alcohol 

Calcium Sulfate 

Cane Sugar Liquors 

Carbon Dioxide (Dry Gas) 

Carburetted Water Gas 

Cellosolve; Ethylene Glycol 

China Wood Oil 

Castor Oil 

Copper Sulfate 

Cresylic Acid Dichloro-Difluoro- 
Methane; Freon 


For more data on advertised products, use Readers’ Service Cards, last page. 
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of All These Fluids 


Corn Oil 
Distillery Wort 


Ethyl Ether & Diethylene Glycol 


Epsom Salts 
Ethyl Alcohol 
Ethyl] Sulfate 


Ethylene Glycol Monobutyl 


Ether; Cellosolve 
Fatty Acids 


Foamite Solution Alkaline 


Fruit Juices 

Fuel Oil 

Gases, Fuel 

Gases, Hydrocarbon 
Gases, Inert 

Gases, Refrigerant 
Gasoline Refined 
Glaubers Salt 





Glucose 

Glycerine; Glycerol 
Grain Alcohols 
Helium 

Hydrogen 
Kerosene 

Linseed Oil 
Lubricating Oil 
Magnesium Sulfate 
Methane 

Methanol 

Mineral Oil 

Mine Waters 
Molasses 

Neon 

Oxygen 

Pentane 

Petroleum Oil 
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Potassium Sulfate 
Printing Inks 
Producer Gas 
Propane 

Propyl Alcohol 
Return Condensate 
Salt 

Salt Cake 

Salt Water; Sea Water 
Sewage 

Shellac 

Sodium Sulfate 
Sodium Carbonate 
Soja (Soy) Bean Oil 
Sweet Water 
Tannery Liquors 
Titanium Chloride 
Vegetable Oils 
Water 

Water Glass 
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Toughest Ball Valve! 


“Spring Pressure 
€ Compensated” 


®an nee” 


Here’s the new 316 stainless steel ball valve For use at temperatures from —65°F to 
that not only gives you maximum corrosion re- +350°F, it can be easily modified for cryogenics 
sistance, but also positive assurance of leakproof applications. Just as ideal for vacuum service 
service! too... holds tight after long, continuous service. 

It’s Tightest because exclusive spring rings Send coupon for details on today’s most versa- 
back up its double Teflon* seats... automati- _ tile corrosion-resistant ball valve. 
cally compensate for pressure variations, wear, 
cold-flow deformation and temperature effects. 4 MODELS AVAILABLE- (Sizes %” through 2”) 
With flow in either direction . . . under vacuum icc 
or 600 psi . . . seats always hug the ball. Low- e 600 psi with screwed ends 
pressure leaks just can’t occur! e 150 lb. flanged to M.SS. with standard 

It’s Toughest because it’s the only ball valve 150 lb. face to face dimensions. Also 
with integrally cast flanges or screw ends. They available with 150 A.S.A. 


stay leakproof even under constant vibration. e 300 Ib. flanged to A.S.A. with standard 
The new double seated stainless steel valve 300 Ib. face to face dimensions. 

. et or vo per hag 0p of other 
ockwood Ball Valves: smoot round flow; , Py ee t 

easy yy turn opening and closing: dead tight DuPont Reg. Tefion seals include seats and adjustable 


chevron stem packing. Also available with nylon or 
sealing without lubrication; and many more. synthetic rubber seals. 














ROCKWOOD SPRINKLER COMPANY 
A Division of the Gamewell Company 
222 Harlow Street, Worcester 5, Massachusetts 


ROCKWOOD 
BALL VALVES 


Please send full details on the new Type 316 Double Seated Stainless Steel 
Ball Valve. 


Company 
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GRAYLOC 
Pipe Connections 
Make-Up In 
3 Minutes 


Unlike the 3-minute egg or the 3- 
minute car wash, GRAYLOC 4-inch 
Pipe Connections actually can be 
made up in 3 minutes by an unskilled 
laborer. What’s more, the connection 
will test up to 10,000 p.s.i. every 
time. Two men can make-up a 24- 
inch connection in 15 minutes. 

GRAYLOC, with its new principle 
in pipe make-up, can be broken out 
and re-made repeatedly with no wear 
or other damage to the connections 
and without replacement of the seal 
ring. 

The GRAYLOC principle features 
flexible tapered lips of the seal which 
are angled slightly less than the mat- 
ing hub. This forms a line seal which 
is changed to a surface seal as the 
connection comes together and the 
lips deflect. This design makes it pos- 
sible for GRAYLOC to withstand full 
vacuum, high external pressure or ex- 
treme internal pressure. 

GRAYLOC has practical applica- 
tions in missile, chemical, petroleum, 
and atomic energy processes. 

For additional information, write, 
wire or telephone Gray Tool Com- 
pany. 





Tool Company 


P. O. BOX 2291 HOUSTON, TEXAS 
REpublic 4-1641 5905 





Books... 


and ponding, vapor recovery devices for 
separators, and radioactive tracer tech- 
nique for flow measurement. 

(API, Manual on Disposal of Re- 
finery Wastes, Volume I, Waste Water 
Containing Oil, American Petroleum 
Institute, 50 West 50th St., New York 
20, N.Y., 92 pages, $2.) 


The Age of Illumination 

“The Age of Illumination” is a vivid 
panorama of the oil industry’s early 
years, 1859-99. This definitive centen- 
nial history presents the facts and 
fables, people and problems, defeats and 
victories which laid the groundwork for 
the oil industry’s present greatness. The 
book is based on years of research into 
original sources, many of which have 
never been in print. It contains about 
150 illustrations of men and events in 
oil’s early years. 

(Williamson, H. F., and Daum, A. R., 
The Age of Illumination, American 
Petroleum Institute, 50 W. 50th St. 
New York 20, N.Y., $3.75.) 


Prevent Water-Tower Fires 

“NFPA Standard on Water-Cooling 
Towers” (No. 214) has been developed 
and published because of a series of 
major fires in cooling towers, some of 
which are large structures worth as 
much as $250,000 with extremely large 
losses possible due to production inter- 
ruption. Contrary to popular opinion, 
these towers do burn. While the haz- 
ard is obviously greater when towers 
are out of service, many fires have oc- 
curred when towers were in use. 

The standard, purely advisory as far 
as the NFPA is concerned, will make a 
useful guide for building inspectors, 
plant protection people and others who 
have to deal with this problem, and who 
have had no nationally-accepted guide 
to follow. 

(NFPA, Standard on Water-Cooling 
Towers (No. 214), National Fire Pro- 
tection Association, 60 Batterymarch St., 
Boston 10, Mass., 40 cents.) 


Volitility of Gasoline 

“A Study of the Basic Volitility Char- 
acteristics of Gasoline—Vapor Locking 
Tendencies—Test Methods, PB 151176,” 
reveals that more reliable predictions of 
the vapor-locking tendencies of gasolines 
are possible through determination of 
vapor/liquid ratios of fuels at varying 
temperatures. 

Measurement of vapor/liquid ratios of 


fuels gives values directly related to 
performance of vehicle fuel systems, re- 
ducing the chance of error in half. The 
report contains descriptions of the ap- 
paratus and tests, along with general and 
annotated bibliographies for vapor-lock 
literature. 


(OTS, A Study of the Basic Volitility 
Characteristics of Gasoline—Vapor 
Locking Tendencies—Test Methods, PB 
151176, Office of Technical Services, 
U.S. Department of Commerce, Wash- 
ington 25, D.C., 85 pages, $2.25.) 








Free Book Catalog 


For a free copy of our book 
catalog write to BOOK DE- 
PARTMENT, GULF PUBLISH- 
ING COMPANY, P. O. Box 
2608, Houston 1, Texas. Often 
books reviewed here may be 
purchased from this source. 
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BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids. 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stamps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installe- 
tion to meet your requirements. 


BARRETT 
Wanufacturing Co. 








REFRACTORY HAYDITE 


Makes Higher 
Heat Resistant Concrete 


Haydite egate used with Lumnite cement 
produces r concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
— makes it it excellent for tubular heaters, 
stacks and catalytic crackers. 
Weishine from 30 to 40 per cent less than 
—— aggregate concrete, Haydite is ex- 
dincly strong. It ke excellent insulating 


fs and withs' Sg of ~f- = 
130 Se pen per square i Write 
Ider and complete A eg 3 
) --h~ Waters Refractory. Haydi 
We sell direct to oy 
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New Delaware Refinery, representing the advanced think- 
ing of refinery engineers and technologists, can process 
130,000 barrels of crude oil daily to manufacture products 
of unprecedented purity and power. 


BaW CO Boiler Turns Waste 
Into Profit 
for Tidewater Oil Company 


Gives 2-Way Bonus: Fuel Saving Sufficient 
To Drive Entire Cracking Unit 
Plus Help in Eliminating Air Pollution. 


The Tidewater Oil Company, at its ultra-modern 
130,000 barrel-per-day Delaware Refinery, installed 
a B&W Carbon Monoxide Boiler that is the largest 
of its kind in operation anywhere in the world. The 
exhaust gases from the fluid coker are recovered and 
used by the CO boiler to produce high pressure, high 
temperature steam for power and process require- 
ments. The savings made possible by efficiently burn- 
ing these gases which would otherwise be wasted, 
are expected to pay for the boiler within 3 to 4 years. 


In addition to fuel savings, B&W CO Boilers also 











B&W CO Boiler is designed to generate 425,000 
Ib of steam at 600 Ib pressure and 750 F degrees 
at the superheater outlet, utilizes 552,000 lb per 
hour of coker exhaust gases entering the boiler 
at a temperature of 1125 F degrees. 


contribute to better community relations by helping 
to eliminate pollutants released to the atmosphere. 
This is accomplished by burning out the entrained 
coke dust and other combustible products dis- 
charged from the fluid coker. 


For efficient and economical application in new or 
existing fluid coking and catalytic cracking units, 
B&W CO Boilers warrant careful consideration. For 
further information, write for Bulletin G-87, The 
Babcock & Wilcox Company, Boiler Division, 
Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 





August, 1959—PrtTROoLEUM REFINER 


BOILER DIVISION 


For more data on advertised products, use Readers’ Service Cards, last page. 























Honeywell loggor-seanner 


... accurate within + 0.1% of reading 


... pinboard programming for maximum flexibility 


Here’s a standard, all-purpose 120-point logger- 
scanner system with features formerly found only 
in more expensive, custom-designed equipment . . . 
the first of several packaged logger-scanners being 
introduced by Honeywell. It offers the ultimate in 
accuracy, flexibility, dependability and simplicity 
of maintenance. Wide ambient temperature oper- 
ating limits—60 to 120°F—eliminate the need for 
special air conditioning equipment. 


The Series 3120 accepts signals from primary 
measuring instruments— thermocouples, flow, pres- 
sure or other transducers. It measures these sig- 
nals, digitizes them, and prints their values in 
immediately usable form. A thermocouple refer- 
ence oven can be supplied to accommodate three 
types of thermocouple inputs—types T, J, and K— 
which are automatically linearized over their entire 
range to within 0.1% accuracy. 


The operator can select either automatically or 
manually initiated logging cycles. He can set the 
system to log all variables automatically at preset 
intervals, or manually energize the system to 
operate on demand, between logging cycles. 


Between logging cycles, the system can scan off- 
normal alarm points—high, low or both—at a rate 
of 7 points per second. Upon detecting an off- 
normal point, the system sounds an alarm, lights 
a point-identification light, and prints the time, 
point number and off-normal value on adding 
machine tape. During log cycles, off-normal points 
are printed in red on the log sheet. 


Get complete details from your nearby Honeywell 
field engineer. Call him today . . . he’s as near as 
your phone. MINNEAPOLIS-HONEYWELL, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
Frat ia Covad 





TWO TYPEWRITERS permit a single line log 
allowing columnar comparisons. Separate alarm 
printer records all off-normal variables. 


STANDARD MODULAR COMPONENTS are 
assembled on chassis mounted as individual 
drawers in relay racks. All drawers are con- 
nected by plugs for easy servicing. 











New Equioment & Literature... 





Phillips Licenses New Computer Controller 


A reflux computer controller for 
improving efficiency of fractionating 
towers and other distillation facilities 
is currently being manufactured and 
marketed on license from Phillips Pe- 
troleum Co. 

The device, using standard electric 
and pneumatic instrument compo- 
nents, is said to be the most efficient 
means yet devised for determining 
and controlling internal reflux flow 
rate. It is being sold under the trade 
name “FRAC” (Fractionator Reflux 
Analog Computer) . 

The Phillips technique measures 
external reflux flow and the tempera- 
ture differential between tower top 
temperature and external reflux tem- 
perature to calculate the internal re- 
flux flow. This value is then used as 
a signal for control purposes. 

The new type of control provides 
faster corrections for variations in re- 
flux temperature originating in con- 
densing systems without additional 
equipment other than normal column 
instrumentation. 

These other advantages, resulting in 
substantial savings, were listed for the 
fractionator computer: 


Foam Is Newest Idea 


A unique apparatus for making 
chemical lather or foam has been de- 
veloped. The foam solvent is pumped 
from this apparatus directly into the 
tank, pipe or tower to be cleaned. 
When the vessel, or tank, is filled with 
the chemical foam, the process con- 
tinues with the foam passing into a 
foam breaker and a filter which re- 
moves the material dislodged by the 
movement of the foam through the 
equipment. The solvent is then re- 
cycled through the foam generator 
and the unit being cleaned. Routine 
tests tell when the job is finished. 

It is now possible to use chemical 
solvents to clean large volume systems 
with a relatively small amount of 
liquid, because the ratio of foam to 
solvent will average 20 to 1. 

It will now be possible to chemi- 
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® Less reboiler heat requirements. 

® Reduction in off-specification 
product, eliminating reruns. 

© Faster on-stream time. 

© Continuous column operation 
nearer to flood point. 

© Lower equipment and mainte- 
nance costs due to elimination of con- 
denser temperature controls. 

The fractionator reflux analog com- 
puter is a panel-mounted unit suitable 
for flush or surface installation. It 
contains a 0-15 psi test gauge on a 
four-position selector switch so that a 
check can be made on all pneumatic 
signals. It is completely piped inter- 
nally, requiring only connections to 
the dry instrument air supply, the line 
from the external reflux differential 
pressure transmitter, and the line to 
the internal reflux flow controller. 

Two variations are available. One 
is with a fixed range thermocouple- 
to-pressure transmitter, the other an 
adjustable range thermocouple-to- 
pressure transmitter to provide maxi- 
mum flexibility for all applications. 
Brown Instrument Div. of Minne- 
apolis-Honeywell Regulator Co. 

Circle El green card, last page 


in Chemical Cleaning 


cally clean towers, pipe assemblies 
and other equipment that would not 
stand the weight and hydrostatic 
pressure caused if liquids were used. 
The low density or light weight of 
the foam eliminates this old cleaning 
problem. 


It is now possible to use concen- 
trated chemical solvents where 
needed. In many cases, the cost of 
concentrated liquid solvent was pro- 
hibitive due to the large volumes 
required. 

The new foam technique makes it 
possible to remove readily any 
sloughed materials because of the ex- 
cellent particle-carrying’ property of 
the foam. 

Waste disposal problems following 
the use of the solvent foam method 
are reduced substantially because a 


smaller quantity of solvent will be 
used. 

Complex equipment found in many 
industrial plants can be cleaned ef- 
ficiently with the new method be- 
cause the foam solvent fills completely 
every loop and bend, every nook and 
cranny. 

The transportation costs will be re- 
duced substantially when the new 
foam technique is used because smaller 
volumes of solvent will be required. 
Foam generating equipment is light- 
weight and can be moved to the plant 
site on a small truck. 


A foam solvent for nearly every 
type of deposit can be tailor-made 
because research has disclosed a 
large numbers of chemicals and sol- 
vents, as well as foam producing 
chemicals. 


The density of the foam must be 
regulated carefully in order to per- 
form satisfactorily. An important 
feature of the new industrial chemi- 
cal service is the ability to do this. 
The desired foam density is main- 
tained by an instrument called a 
densitometer. This instrument moni- 
tors and records the foam density 
continuously. 

It is now possibile to eliminate 
after-rusting problems because the 
cleaned metal surfaces are not ex- 
posed to air during the cleaning proc- 
ess. The foam solvent is displaced 
directly with a foam rinse or flush 
followed by a foam passivator. Dowell 
Div., The Dow Chemical Co. 


Circle E2 green card, last page 


Catalyst Improves 
Precious Metal Recovery 


A new alpha alumina catalyst car- 
rier, improving recovery of precious 
metal catalysts such as platinum, and 
a zirconia carrier capable of surface 
areas up to 70M2/g have been de- 
veloped. 

The newest alpha alumina product 
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Giant 250-ft high unit is one of the oil industry’s newest processing tools. Burner releases 
400 million BTU per hour. This heat is transferred to the reactor through coke circulation. 


18-8 Stainless Steel 


Diagram shows where Nickel-containing stainless steel 
combats corrosion in this unit. The principal corrosive 
is hydrogen sulfide in both liquid and vapor phases. Tem- 
peratures go up to 800°F. To keep your equipment on 
stream longer consider chromium-nickel stainless steels 
wherever conditions like this exist. 


August, 1959—PertroLeuM REFINER 


protects giant coker 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street seo, New York 5, N. Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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has a thin porous outer shell surrounding 
the core. Its expected improvement in 
precious metal catalyst recovery is based 
on regulating the size of the core, thereby 
controlling catalyst penetration. The new 
zirconia carrier is the most recent of im- 
provements in carrier efficiency by varying 
surface texture. The Norton Co. 
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Metering Pump Designed 
For Chemical Processes 


For metering clear and corrosive liquids 
to chemical processes, the dynamic new 
Model CM chemical metering controlled 
volume pump is offered. 

This rugged, highly economical unit: is 
job-engineered for metering situations re- 
quiring low-cost durability with top-notch 
accuracy. 

Extensively tested in the laboratory and 
field, the pump delivers maximum capaci- 
ties to 28 gph in simplex designs, and 56 
gph in duplex designs (two liquid ends 
with a common motor and base). This 
hardy pump is quality constructed to 
handle pressures to 1,100 psi. 

Screwed gland packing provides appli- 
cation flexibility and a choice of construc- 
tion materials. 

The pump features simplified construc- 
tion for ease of operation and mainte- 
nance. Plungers are interchangeable with- 
in the pump frame, and models are easily 
converted in the field from simplex to 
duplex capacity. Cartridge-type column 
valves, with double ball checks identical 
on both suction and discharge ports, are 
replaceable at low-cost. Milton Roy Co. 


Circle E4 green card, last page 


Sulfur Recovery System 
Described in Booklet 


Economical recovery of sulfur from 
hydrogen sulfide, and simultaneous alle- 
viation of air pollution problems, are de- 
scribed in a new booklet, “Sulfur Recov- 
ery. 

Process information, yields and utility 
requirements are included, together with 
a flow sheet and photographs of typical 
plants for recovery of sulfur from hydro- 
gen sulfide removed during purification 
steps in natural gas and refinery opera- 
tions. Girdler Const. Div. Chemetron 
Corp. 


Circle E5 green card, last page 
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Find Tank Volume Quickly 
With Free Calculator 


A handy, simple to use, tank capacity 
calculator that enables you to tell in a 
moment the volume contained in a verti- 
cal vessel is available for the asking. 

This Solar Chicago tank capacity cal- 
culator is an invaluable aid in deter- 
mining volume in gallons and barrels of 
vessels ranging in height from 5 to 100 
feet. Solar Chicago, Div. of U. S. In- 
dustries, Inc. 

Circle E6 green card, last page 


Gasoline Dye Eliminates 
Storage Dusting Problems 


A new granulated-oil red dye that 
eliminates dusting problems in storage 
and handling has been developed for use 
by refiners who color gasoline. 

Known as Calcogas Rocket Red, this 
new dye is non-dusting, non-caking and 
very soluble. Its granular form facilitates 
its use in automatic metering and mixing 
equipment. Because of its non-caking 
properties, Calcogas Rocket Red resists 
change of physical state even at the 
elevated temperatures often found in re- 
finery storage areas. American Cyana- 


mid Co. Circle E7 green card, last page 


Pre-Assembled Insulating 
Flanges Cut Field Work 


Availability of pre-assembled insulated 
flange joints in all pipe line sizes has 
just been announced. 

Assembly in the shop avoids difficul- 
ties in field assembly of insulated flanges 
used to check electrolytic corrosion in 
underground piping, says the company. 
In addition it makes possible such 
extras as certification for maximum op- 
erating pressure and guarantee of zero 
electrical conductivity. 

Dielectric (non-conducting) insulating 
gaskets, sleeves and washers eliminate 
any metal-to-metal contact that would 
permit flow of either induced or self- 
generated electric current. 

In many instances, especially in 24 to 
42 inch sizes, cost savings of 20 to 25 
percent over American Standards flanges 
are feasible with insulated joints spe- 
cially designed, manufactured and pre- 
assembled for particular service condi- 
tions, according to ASA principles. Tube 
Turns, Inc. 

Circle E8 green card, last page 


Hydraulic Packing Data 


Contained In Brochure 
Sixteen pages of important engineering 
data are contained in a new brochure on 
homogeneous and fabric-reinforced hy- 
draulic packings. The information en- 
compasses design, construction, sizes, ap- 
plications, installation, proper usage and 
service and temperature factors for V- 
rings, U-cups and piston cups. A 1-page 
insert on homogeneous wiper rings is also 
available. The text has with it illustra- 
tions, engineering drawings and informa- 
tive tables. Crane Packing Co. 
Circle E9 green card, last page 


New Chemicals Make Water 
Asphalt Emulsions Stable 


A long step toward a better and more 
convenient asphalt emulsion has been 
taken with the development of aliphatic 
organic chemicals which permit the prep- 
aration of stable cationic water-asphalt 
emulsions. 

Cationic asphalt in the beaker on the 
right exhibits tenacious bond after im- 
mersion in water, while anionic asphalt 
strips off, as indicated by turbid water. 

Traditionally, the anionic ¢mulsions 
have been made with soaps or clays for 
emulsifiers. Minute globules of asphalt 
are suspended in a continuous water 
phase. When enough of this water is lost 
through evaporation or absorption, the 
emulsion becomes unstable and “breaks,” 
depositing a film of asphalt on the de- 
sired surface. 

Use of a small amount of the water- 
soluble hydrochloric or acetic-acid salts 
of a fatty diamine (trade-marked Duo- 
meen), an ethoxylated Duomeen (the 
Ethoduomeens) or a quaternary ammo- 
nium compound (registered as Arquads) 
will minimize such problems. This is be- 
cause cationic asphalt emulsions function 
by a different mechanism. 

The cationic surfactants not only emul- 
sify the water and asphalt, but are 
strongly attracted to any negatively- 
charged surface. Armour Chemical Div. 


Circle E10 green card, last page 


Couplings And Fittings 
Join Grooved-End Pipe 


The introduction of a complete new 
line of couplings and fittings for joining 
grooved-end pipe has just been an- 
nounced. Designated the Dresser Style- 
98, “Kupl+-Lok”, this new line presently 
includes couplings, ells, tees, reducers and 
line caps. 

Style-98’s are available in two com- 
plete series, the 98-1 for working pres- 
sures up to 500 psi, and the 98-2 for 
working pressures to 1,000 psi. Both series 
are available with either Dresser Grade- 


PETROLEUM ReEFINER—V ol. 38, No. 8 


INTEG 


pumps 
bly pla 

Resu 
the job 

Man 
cuts cc 
Goulds 
no greg 

And, 
pump < 


August, 1 





INTEGRATED MANUFACTURING guides Goulds 


pumps through the foundry, machine shop and assem- 
bly plant to you. 

Result? You get a pump that’s made to order for 
the job it must do. 

Manufacturing pumps “from foundry to finish’’ also 
cuts costs. That’s why you get a better pump from 
Goulds—made from high-quality, precision parts—at 
no greater cost than other pumps. 

And, because it’s not a mere assembly job, a Goulds 
pump can be designed and built for interchangeability 


CREATIVE ENGINEERING 
INTEGRATED MANUFACTURING 
ENGINEERED APPLICATION 


—to cut your spare parts inventory and maintenance 
costs. 

To completely control the production of our de- 
signs, we had to build the world’s largest plant de- 
voted to the manufacture of pumps exclusively. Over 
100 years of experience gives us the know-how. 

For help in solving your pumping problem, write to 
Goulds Pumps, Inc., Dept. PR-89, Seneca Falls, N.Y. 


GOULDS(@ PUMPS 
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THERMAL 


a compact 
means of 
heating air 
or process 





gases for 
testing or 
production 


THERMAL HIGH VELOCITY BURNERS MAKE 
THESE HEAT EXCHANGERS POSSIBLE... 


Whether it be an existing standard design or 
a unit for special requirements, THERMAL 
heat exchangers provide the ultimate in 
compactness, high performance and re- 
sponse. These heat exchangers are always 
designed around the high velocity, clear 
flame combustion characteristics of 
THERMAL burners. Convection is thus the 
primary means of heat transfer thereby 
promoting uniform metal temperature and 
longlife. THERMAL Heat Exchangersare sup- 
plied as complete package installations in- 
cluding all control and accessory equipment. 


DESIGNS AVAILABLE FOR: 
Pressures from 0 to 1500 PSIG. Tempera- 
tures from 300°F to 1500°F. Heat transfer 
ratings from 250,000 BTU/hr to 35,000,000 
BTU/hr. 











\AANY/ 777, 
Other Thermal Products & Services Gas, Oil & Combination Burners « Air 
i \ ---- Heaters e Submerged Combustion ¢ Com- 
bustion & Heat Transfer Equipment 
aN 


THERMAL 


Thermal Research & Engineering Corp. 


CONSHOHOCKEN e PENNSYLVANIA 
REPRESENTATIVES IN PRINCIPAL CITIES 
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30 gaskets for general service or Dresser 
Grade-69 gaskets for oil and+ gasoline. 

Style-98’s are carefully engineered and 
constructed to meet exacting ASTM 
specifications. Bodies are of rugged malle- 
able iron and are Dresser Red-D Shop- 
coated to provide corrosion protection. 
Bolts are oval-neck, track-type of heat- 
treated carbon steel to ASTM standards 
and are black with an oil finish. 

Style-98’s are speedily assembled 
simply by drawing up the two bolts 
which extend through the coupling 
halves. The special gaskets firmly grip 
the pipe ends, maintaining even pres- 
sure around the circumference of the 
pipe, to afford a leakproof, permanent 
seal. These resilient gaskets also enable 
piping to safely absorb pipeline stresses 
and movements. Dresser Mfg. Div. 
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3-Inch PVC Valve First 
Of Its Kind Available 
The “only 3-inch polyvinyl chloride 
(PVC) Y-Globe 
valve, check valve 
and strainer manufac- 
tured” is available. 
This extension makes 
the company’s PVC- 
Y-Globe valve line 
“the largest avail- 
able.” PVC valves 
which are highly rec- 
ommended for low 
and medium pressures 
and temperatures 
(150 psi, at 72°F) 
have met with wide acceptance since 
their introduction a few years ago. 
PVC’s popularity is laid to several fea- 
tures that metal valves cannot offer—(1) 
Its light weight (actually 1/6 that of 
metal) cuts installation costs consider- 
ably, (2) high corrosion resistant prop- 
erties make it particularly popular in the 
chemical and allied industries. Walworth 


Co. 
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Control Valve Retards 


Freezing By Absorbing Heat 
Newly developed is the Type 125 Anti- 
Freeze control valve for use as a liquid- 
dump valve on high-pressure oil and gas 
separators and other 

processing vessels. 

The elongated angle- 

style body, designed 

for vessel adaptation, 

retards freezing ac- 

tion by absorbing 

heat from the gases 

at the top of the ves- 

sel. It may be op- 

erated by instruments 

) such as intermitters, 

pressure controllers 

and level controllers. 

The valve body is 

electric cast steel with a pressure rating 
of 3,000 psi WOG. It has 1-inch female 
NPT inlet and outlet connections and a 
2-inch male NPT vessel coupling con- 
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ACCELATOR® 


plants for clarification, 

softening and stabilization 

Effective mixing of chemicals and raw 

water with recirculating slurry and 

downflow separation effect better 

treatment in minimum area — and at low 

cost. For water, brine or waste treatment. 
BULLETIN 1825 


CHEMICAL FEEDERS 


Accurately controlled 

feed rates and maximum econon.y 
Compact designs for automatic or manual 
control, for all types of chemicals. 

Type E Feeders dispense dry chemicals 
volumetrically, from bulk storage to dry 

or wet applications. BULLETIN 215 


NEUSOL® FEEDERS 


Wide feed range, corrosion resistant 
construction adapt this versatile and 
dependable displacement feeder to most 
chemical solution requirements. 

BULLETIN 340 


dependable —————— AERATORS and DEGASIFIERS 


For all types of gas-liquid transfer 
applications. Efficient oxidation, carbon 


performance for all ; dioxide and hydrogen sulfide ape ip ot "4 
Request information on recarbonators, 
r deaerating heaters and vacuum degasifiers. 
types of brine 
ae —— ™) PRESSURE FILTERS 
and water treatment = im Seater 


requirements 


m a j Vertical or horizontal, sand or anthracite 
. types with manual or automatic controls 
WI oF | 5 ema for water or brine filtration. BULLETIN 1520 


The STELLAR ® diatomite filter, with its 


exclusive “‘gas-bump” cleaning is standard 


a = : 
equipment < : for amine solutions in most of the 


largest gas companies. BULLETIN 1560 


MODERN INSTRUMENTATION 


Maintains efficiency, reduces 
operating cost of treatment 


Design and assembly of pneumatic, electric 
or hydraulic control components for 
manual or automatic, constant or variable 
rate plants. Operating consoles and 
control panels specifically engineered for 
complete treating plants. BULLETIN 1100 


INFILCO CAN help you solve any water and brine 
treatment problem in oil production and refining 


(] IS) t= ( ue a (=) From experience, extending over 60 years, INFILCO can give 


you the best results with lowest first cost and operating costs. 


General Offices - Tucson, Arizona - P.O. Box 5033 Nic other line of equiganent is 00 cumplete—none s0 


advanced in method and design. Above are a few examples. 


It will pay you to investigate. Inquiries are invited on all 
matters relating to water or brine treatment. Write today 
for new condensed catalog, Bulletin 80, for a more complete 
description of INFILCO products. 


THE ONLY COMPANY impartially offering equipment for ALL types of water and waste processing—coagulation, 
precipitation, sedimentation, flotation, filtration, ion exchange and biological treatment. 


August, 1959—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 265 





Equipment .. . 





nection. Fisher’s standard “P” body stuff- 
ing box and bonnet nut and inner valve 
and cage assembly are incorporated into 
the “AF” body. This simple arrangement 
insures correct alignment, adequate 
strength and straight-forward assembly 
and disassembly. Fisher Governor Co. 
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Computer Speeds Gas 
Chromatographic Analysis 

An unusual contribution to gas chro- 
matographic analysis is an analog com- 
puter just developed. 

To aid the analyst and speed up his 
efficiency, as well as to insure accuracy, 
the Computagram now makes it possible 
to calculate a complete analysis in less 
than three minutes. Calculated percent- 
ages are accurate to within one percent. 
The computer corrects peak areas or peak 
heights for differences in the response of 
the detector, and normalizes the corrected 
areas or heights to total 100. This gives 
the percent (mole or weight according to 
correction factors inserted) of each indi- 
vidual component. 

The computers are available in three 
models, differing only in the number of 
components which they can handle. The 
model illustrated in the photograph is 
designed for simple mixtures having four 
or less components, such as liquefied pe- 
troleum gases. Other models are de- 
signed to handle up to 8 or 12 com- 
ponents. Poddielniak Inc. 
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Brochure Covers Worldwide 


Construction Services 
“The Plant You Want To Build” is 
the title of a new informative brochure. 
It is for selective distribution to engi- 
neers and executives in all process and 
manufacturing industries in addition to 
those in the chemical, petrochemical and 
petroleum refinery fields in which the 
company is already known. The 24-page 
institutional-type piece interestingly de- 
tails the character and worldwide range 
of process engineering services now of- 
fered. Fast-reading and well illustrated, 
it lucidly describes how the company has 
integrated the facilities of its domestic 
and foreign subsidiaries to flexibly pro- 
vide the optimum organization to de- 
sign, or engineer, or erect whatever plant 

is desired. Foster Wheeler Corp. 
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Tried Phosphorus Additives 
in Your Gasoline Blending? 


Developmental quantities of two new 
phosphorus-containing gasoline additives 
are available. 

The two compounds, Ucar gasoline 
additive 4BP and Ucar gasoline addi- 
tive 2CP, are slightly viscous, high-boil- 
ing liquids that are miscible with com- 
mercial gasoline and compatible with 
conventional additive and dye systems. 

Ucar additive 4BP is tetrabutyl pyro- 
phosphate which contains 15.39 weight 
percent phosphorus, and is recom- 
mended for use as a pre-ignition sup- 
pressor and spark-plug and anti-fouling 
additive. The other compound, Ucar ad- 
ditive 2CP, is chemically 2-(2-chloro- 
ethoxy )-5-ethy1-5-methyl-2-oxo 1,3,2-di- 
oxaphosphorinane. It contains 12.77 
weight percent phosphorus and 14.61 
weight percent chlorine, and is recom- 
mended for use as a pre-ignition sup- 
pressor, spark-plug anti-fouling additive, 
and lead scavenging agent. Neither com- 
pound has adverse effects on the octane 
rating of commercial gasoline as meas- 
ured in CFR (Cooperative Fuel Re- 
search) engine tests. Union Carbide 
Chemicals Co. 
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I E. cee 
Space Saving Featured In 


Two Recording Controllers 

Two new space-saving models of the 
Speedomax H Recording Controller for 
steam temperature control are now 
available. 

Both models are only 12 inches high 
and 11 inches wide, yet offer easy reada- 
bility. The Model S strip chart is best 
for detailed records with its 6'2-inch 
linear scale. The Model R is recom- 
mended for bold indication; even slight 
deviations in temperature are easily seen 
from a distance. Curves are easily read 
since they are plotted along a straight- 
line radial scale. 

With its range of 500 to 1200° F, the 
instrument has an accuracy of better 
than + 0.3 percent, while sensitivity is 
better than + 0.1 percent. Its control 
slidewires and adjustable alarm contacts 
are mounted on a rigid shaft for perma- 
nent alignment. Other safeguards in- 
clude a factory-set high-alarm contact to 
lock out control and seund an alarm 
in the event of a severe disturbance, or 
a thermocouple or amplifier failure. 
Amplifier and thermocouple fail-safe cir- 
cuits are also provided for added pro- 
tection. Leeds & Northrup Co. 
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Recorder Pen Writes Three 
Weeks Without Cleaning 


A new recorder pen, combining the 
best features of lettering pens with the 
reservoir principles of current recorder 
markers, has just been introduced. The 
new pen will start to write the instant 
its nib touches the writing surface, even 
after hours or days without use. Its de- 
sign eliminates leaking or clogging, as 
well as the annoying omissions in re- 
cording due to pen skipping. 

Two sizes are available: a small model 
for use with the “Infracord” infrared 
spectrophotometer; and a large model 
designed for other model spectrophotom- 
eters. 

The pen’s nib is hollow stainless steel 
with a stainless steel wire threaded 
through it. The nib leads back into a 
primary reservoir cap, which in turn is 
fed by a capillary tube extending dow. 
into the main ink reservoir. Twin vent 
holes in the pen’s cap provide for at- 
mospheric pressure to maintain flow in 
the capillary feed. 

Tests with a standard brand of india 
ink have shown the new pen will write 
continuously for over three weeks with- 
out cleaning. 

The entire one-piece unit is fabricated 
of polystyrene. It is supplied with in- 
structions in a permanently useful plastic 
stand. Stands can be easily clipped to- 
gether for convenience in storing pens 
containing different colored inks. Perkin- 
Elmer Corp. 
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Flow Meter Reduces 
Connections Needed 


A new petroleum and industrial Roto- 
cycle meter, with a special in-line steel 
case that provides greater economy and 
adaptability has just been introduced. 

Designated the 2S, the meter does 
not need a manifold or 45-degree el- 
bows when used on horizontal piping 
lines. This cuts down the number of 
connections needed, makes the meter 
more compact and simplifies installa- 
tion. 

Design advantages are: 

e@ Direct Rotary Flow. A steady re- 
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Bristol Dynamaster* Electronic Instruments have 
proved themselves in thousands of installations. They 
fully meet today’s most exacting standards of accuracy 
and dependability. They measure almost any variable 
that can be translated into an electrical quantity (d-c 
current, d-c voltage, resistance or capacitance). Just a 
few are: temperature, pH, speed, voltage, smoke density 
and strain. 

Here are some outstanding features that make them 
ideal for industrial plants, pilot plants, and for research, 
test, and laboratory use: 

1. Continuous standardization—eliminates standard- 
izing mechanism and dry cell—no interruption to con- 
trol. But retains precision standard cell for highest accuracy 
and stability. 

2. Simple design — few moving parts. 

3. Easy to use and service—little or no maintenance 
required. 

4. Rugged construction — unaffected by vibration. 


look to Bristol for 
the complete line of 


ELECTRONIC 


BRIDGE INSTRUMENTS 





Dynamaster* Electronic Potentiometer or 
Bridge—records on 11-inch, 120-foot- 
long strip chart. : 
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MODELS FOR EVERY PURPOSE. Dynamaster Instruments 
are now available as: 

A. Single-pen, two-pen, and multiple-record (up to 24 points) 
strip-chart instruments. 

B. One- and two-pen round-chart recorders. 

C. High-speed recorders (0.4 second). 

D. X-Y recorders. 

E. Extended range recorders. 

F. Adjustable span and zero recorders. 

G. Miniature 3-inch strip-chart recorders. 

H. Electric controllers in both strip- and round-chart models — 
all types of control action and as time-program control. 

1. Pneumatic controllers in both strip- and round-chart models 
—ali types of control action and time-program control. 

J. Instruments for electronic measurement— pneumatic trans- 
mission of reading by 3-15 psi signal. 

K. Round chart program controllers. 

L. Telemetering transmitters. 

M. Drum-type precision indicators. 

N. Multi-bank recorder—will accept up to 200 separate inputs 
and record them on 12-inch wide strip chart. 

O. Relay-rack mounting models— most models available in 
case that fits standard 19” relay-rack without modification to 
instrument or rack, without panel-cutting or masking. 

Bristol Dynamaster Potentiometer and Bridge Instruments 
can be equipped with analog-to-digital encoders of various 
types for digital readout and computer use. For complete 
details, write for Bulletins P1245A, P1270, P1271, P1242, 
and P1282. The Bristol Company, 111 Bristol Road, Water- 
bury 20, Conn. 9.6 *T.M.Reg.U.S.Pat. Of. 


ETER and 









Dynamaster* Electronic Potentiometer or 
Bridge — records on 12-inch round chart, | 
indicates on extra-large scale. | 


BRISTOL 


TRAItL~-BLAZERS IN 
PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING 
AND TELEMETERING INSTRUMENTS 
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volving ease of motion is present be- 
cause the liquid moves through the 
Rotocycle in a direct rotary “Flow- 
Ward” path from inlet to outlet—there 
are no winding passages to obstruct 
flow. 

@ Liquid Capillary Seals. Minute 
clearances between the revolving meas- 
urement parts and the chamber wall 
create effective liquid capillary seals 
which eliminate costly, part wearing 
metal-to-metal contact. 

© Low-Friction Construction and Min- 
imum Flow Resistance. The measuring 
vanes and rotor assembly revolve on 
hard carbon low friction bearings which 
keeps friction to a minimum. The elimi- 
nation of elbows means a minimum of 
flow resistance—power needs are re- 
duced and further savings are made be- 
cause smaller motors can be used to 
drive pumps. 

Other outstanding features are a vari- 
able speed device; micro adjustment, 
which varies the speed ratio between 
the meter and the register; and a teflon- 
shaft seal which protects the register 
drive mechanism and register proper. 
The micro adjustment provides positive 
adjustment to allow for metering varia- 
tions caused by changes in liquid prop- 
erties and variables in the meter instal- 
lation. 

Weighing only 130 pounds (shipping 
weight, less register) the Type 2S ac- 
curately measures flow rates ranging 
from 20 to 100 gallons per minute. 
Working pressure is 300 psi with a 
series-30 flange and 215 psi with a 
series-15 flange. The meter is available 
with non-reset, small reset, large reset 
or printing register. Rockwell Mfg. Co. 
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Vapor Entrainment Problem 
Discussed In Brochure 


Designed for engineers, operating 
executives and purchasing agents who 
need at their fingertips a complete cata- 
log of purifiers, separators, mist extrac- 
tors and scrubbers is the new 8-page 
Anderson Bulletin 803. 

This brochure permits solution of a 
multitude of gas, air, steam and vapor 
entrainment problems by picturing and 
carefully describing the specification and 
operations of practically every item in 
the company’s purifier line. 

Thirteen Hi-eF Purifiers are cataloged 
in all, including line types for entrain- 
ment removal service in large pipelines, 
receiver types designed for extremely 
large slugs of liquid, high-pressure types 
capable of withstanding pressures up to 
15,000 psi, exhaust heads for cleaning up 
exhaust gases and vapors discharged to 
atmosphere, internal types for evaporator 
and boiler service, and small-line types 
for keeping moisture and dirt from 
damaging expensive pneumatic and 
steam tools. 

Guarantees, code information, typical 
installation drawings and other engi- 
neering data are given for each unit. 
The V. D. Anderson Co. 
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Thin Wall Tubing Cuts 


Tantalum Thermowell Costs 

Availability of moderately priced 
tantalum-tipped thermowells as auxiliary 
equipment for use in glassed-steel proc- 
ess equipment has just been announced. 

The new thermowells are very re- 
sponsive to changes in “bath” tempera- 
tures because of tantalum’s innate high 
heat transfer characteristics and because 
of the very thin wall sections that can 
be used. Tantalum also possesses ex- 
cellent corrosion resistance and resistance 
to damage from either thermal or physi- 
cal shock. Tantalum’s corrosion resist- 
ance is comparable to that of glassed- 
steel with the exception of resistance to 
free SO,. 

Reduction in cost of tantalum-tipped 
thermowells has been made possible by 
the development of special welding tech- 
niques. In the past, it was necessary to 
machine the thermowells from bar stock 
with consequent material loss and high 
cost. Inert gas welding in a special 
chamber permits use of thin-wall tubing 
and limits bar stock to the amount re- 
quired for the threaded end. 

At the present time the company is 
fabricating tantalum-tipped thermowells 
with ¥% and ¥2 inch I.D. with rated ex- 
ternal pressures of 400 and 270 psi re- 
spectively. The Pfaudler Co. 
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Catalog Describes New 


Line of Pressure Gages 

A four page catalog describing a re- 
cently introduced line of Solid-Front 
Pressure-Indicating and Test Gages has 
been published. These gages are housed 
in a rigid case with integrally cast front 
shield to protect personnel in the event 
of a blow-out. Over-pressure conditions 
are relieved by the full nylon blow-out 
back, a unique corrosion-proof, weather- 
proof feature of the company’s Solid 
Front Gage. 

The catalog describes in detail the 
442, 6 and 8%4-inch diameter gages— 
both flush and surface mounted—which 
are now offered with the safety-back, 
solid-front construction. It also gives 
complete construction details with di- 
agrams and photos. Crosby Valve & 
Gage Co. 
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52-Page Booklet Features 


Alkyl and Alkylene Amines 


A new 52-page booklet, describing the 
properties and uses of alkyl and alkylene 
amines, has just been published. 

The booklet contains comprehensive 
data for 19 amines, including physical 
properties, tables and charts, end-use 
possibilities, shipping data, constant boil- 
ing mixtures, specifications, and test 
methods, physiological properties, and 
storage and handling methods. A de- 
tailed bibliography and reference section 
is included. 

The alkyl amines are intermediates 
for specialty soaps, dyestuffs, rubber 
chemicals, flotation agents, textile spe- 
cialties, corrosion inhibitors, petroleum 
specialties, and pharmaceuticals. 

The alkylene amines are intermediates 
for “wash and wear” textile finishing 
resins, fungicides, herbicides, corrosion 
inhibitors, petroleum additives, emulsion 
breakers, pharmaceuticals, polyamides, 
synthetic rubber activators, chelating 
agents, and epoxy resin curing agents. 
Union Carbide Chemicals Co. 
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Unit Designed For High 
Speed Gas Compression: 

A new line of high-speed, multi-stage, 
centrifugal compressors have been engi- 
neered for gas.compression applications 
including fractionation, liquefaction, 
chemical reaction, storage and refrigera- 
tion. According to the company, the 
Turbomaster line provides the most rug- 
ged, reliable answer to high-speed gas 
compression ever offered to the petro- 
leum and petrochemical industries. For 
example, this compressor has approxi- 
mately 400 fewer parts than the con- 
ventional centrifugal compressor. 

A flexible disc-type coupling is used 
which needs no lubrication and allows 
full access to compressor seals and bear- 
ings without moving the compressor or 
driver. 

The Turbomaster line has an exclusive 
adjustable prerotation vane inlet control 
which allows the operation to adjust—by 
power cylinder or handwheel—the pres- 
sure or capacity of the unit without 
throttling losses. This prerotation vane 
control generally eliminates require- 
ments for variable speed drives. York 
Corp. 
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PVC Fittings Offered 
In Three New Sizes 


With the addition of three sizes (44, % 
and 1% inches) to its rigid PVC (poly- 
vinyl chloride) Y-globe valves, check 
valves and strainers, a manufacturer is in 
a position to offer these products in a 
complete range of sizes from % to 2 
inches. PVC products offer exceptional re- 
sistance to inorganic salts, alkalis, acids and 
other corrosive fluids. The Y-globe valves, 
check valves, and strainers operate success- 
fully at pressures to i50 psi at 75F. The 
3-inch size will be available soon. Wal- 
worth Co. 
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ADSCO DIVISION 


World’s Oldest and Largest Manufacturer of Expansion Joints 
20 MILBURN ST., BUFFALO 12, N.Y. 
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YUBA CONSOLIDATED INDUSTRIES, INC. 


Cima | " : we ' 


i] 





Adsco Corruflex Packless Expansion Joints, 
of course. 


This unusual photograph illustrates the 
tremendous stresses which must be absorbed in 
process piping. Adsco Corruflex Expansion 
Joints are custom-engineered for your 
particular piping problems. 

These joints with stainless steel bellows were 
designed and manufactured for Callery 
Chemical Ca., Muskogee, Okla., as an integral 
part of Callery’s high-energy fuel plant. 

Adsco also makes bellows of carbon steel, copper, 
Hastelloy, Inconel, Monel, nickel, aluminum, 
and many other metals. 

Corruflex Expansion Joints are available 
in sizes 3” and larger, with sleeves, for tempera- 
tures from 400°F below zero to 1600°F and 
higher, and for pressures from full vacuum to 1000 
psi and above. Write for Bulletin 59-50. 
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help maintain high purity in Xylene Splitter at Suntide 


This Xylene Splitter at Suntide Refining Company in Corpus 
Christi, Texas, produces, on a charge of 1500 B/D, of mixed 
xylenes, an overhead product normally containing 1.0% 
orthoxylene and a bottom product containing 94% orthoxylene. 


Consisting of two towers side-by-side, connected in series due 
to height limitation, Suntide’s Xylene Splitter has operated 
with as high a feed rate as 1800 B/D. Each tower, 130 feet 
high by 10 feet—6 inches in diameter, contains 60 Koch 
Flexitrays. . . for a total of 120 trays. 


Koch Flexitrays are the most dependable and economical 
devices yet developed for distillation, absorption, and strip- 
ping. On your next tower be sure to investigate Flexitrays. The 
extreme flexibility of this low-priced tray has resulted in its 
use in more than 1,000 non-captive installations. 


in) . ‘ a. 
Onin LUNG bD/Le PULL OAM tw ARKLOALY 
. \ 


v 


\ 
{ 





4 


Bed 














pag 














stain atiadeiniminadinne sn cumemien on ee 





=> 














